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PREFACE. 

In the preparation of this work the author has labored 
to secure, Ist, discipline of mind by requiring a formula 
for each step of the analysis; 2nd, rapidity, accuracy, and 
complete familiarity with commercial transactions, by giving 
a large number of abstract and practical examples and 
problems; 3rd, thoroughness, by a systematic daily review. 

~Upon the introduction of Mental Arithmetic into our 
schools, the solution of problems by rule gave place, in 
some degree, to analysis, which has, however, been applied 
but little te the more advanced subjects of Commercial 
Arithmetic. A complete system of analysis constitutes an 
important, and it is hoped, a re advantageous feature of 
this work. 

In most published text books on arithmetic more atten- 
tion has been given to the development of the science and 
the properties of numbers, and the logical arrangement of 
subjects than to their application to business transactions. 
Most of the examples are prepared with particular refer- 
ence to the subject which they are to illustrate, much time 
and space are devoted to arithmetical puzzles, and the, 
commercial examples often contain most improbable con- 
ditions. While the arrangement of subjects is logical, it is 
not natural, and does not follow the order of simplicity, 
thereby involving the pupil in diffiulties before his mind 
is sufficiently developed to master them. The subject 
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of Proportion, or the Rule of Three, has received undue 
prominence; for all commercial questions can be more 
easily solved by Analysis. Reduction of Currencies, Duo- 
decimals, Permutation, and the Progressions are superfluous 
in a commercial arithmetic, and should be discussed in a 
higher arithmetic only. In this work an effort has been 
made to avoid these and similar faults. 

The work is divided into two parts; the first containing 
a complete theoretical review of the subjects contained in 
the First Book, with important additions of principles and 
contractions in the fundamental rules and denominate num- 
bers. Exercises in the composition of examples may be 
carried to any desirable extent. The second part com- 
mences with the Properties of Numbers, and Fractions, 
and is, really, the continuation of Book First. No pupil 
should begin it without being thoroughly acquainted with 
the subjects treated in that volume; for a neglect of this 
precaution will greatly embarrass both pupil and teacher. 

The author wishes to acknowledge his indebtedness to 
those teachers who have shown their interest in this series 

_ by kindly offering valuable suggestions, as well as to R. S. 

Delisser, Esq., for his method of averaging accounts by in- 
terest, which he has kindly given permission to use, 


CoLLEGIATE AND POLYTECHNIC INSTITUTE, 
2 Brooxirn, N. Y., May, 1864. 


&; 2 it 


INTRODUCTION. 


In presenting: this work to his fellow teachers, the author deems 
it proper to exhibit its peculiarities more fully than he can do ina 
preface for the general reader. 

Awatysis.—This work is intended to continue the subject of com- 
mercial arithmetic as left in Book First; and, also, to make it in 
some measure complete for those who wish a theoretical review of 
the'subjects treated in that volume. All the tables, principles, analy- 
ses, formulas, &c., given in the First Book are, therefore, reproduced 
in the second, with model examples for composition, by which the 
key to the formation of problems as well as their true analysis is 
clearly exhibited. (See Anal., page 2'7.) 

Every complex, concrete, or commercial problem, can be separa- 
ted into elementary questions, and each question involves one of 
six arithmetical formulas. Using the symbols x and y, we have: 


‘I. If some oranges cost x cts., and some apples cost y cts. both * 


will cost the sum of these quantities, which are r+y cts. 

Il. If the oranges cost x cts., and the apples cost 7 cts., the oranges 
will cost as many more cents than the apples as the difference of 
these quantities, which is z—y*cts. 

Til. If one orange cost x cts., y oranges will’cost y times x cts., 
which is «Xy cts. 

TV. If x cts. are equally divided among y boys, each boy will re- 
ceive one y part of x cts., which is zy cts. 

V. If oné orange costs y cts., as many oranges can-be bought for 
# cts. as y cts. are contained times in 2 cts., which are ay times. 

VI. If a boy have x cts. and he give away y cts., he will give 


away the # part of his money. 
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Substituting 18 as the value of x, and 9 as the value of y, we 
have the numerical values of each eeperny eile as follows: 27 cts., ° 
9 cts. 162 cts., 2 cts., 2 oranges, and ,%, or 4 of his money. By sub- 
stituting ofliee numerical values and denominations a large number 
of examples may be formed, and, by combination, the ingenious 
teacher may find pleasant, and the pupil, profitable employment. 

While undue prominence should not be given to this method, it is 
important that in the analysis of problems the pupi] be continually 
required to point out the more important of these elementary ques- 
tions, and the formulas involved in them. By this means, he will 
become self-reliant, unaccustomed to flee for refuge in every diffi- 
culty to some RULE ; but will depend upon the exercise of his reason 
for a solution. 


ARRANGEMENT.—It has been objected that, in a logical order of 
subjects, fractions should precede denominate numbers, and U, §, 
Currency should be placed with decimals, where it logically belongs. 
The author would say, in answer, that since no scale can be added or 
subtracted without reduction, logic would require reduction to be 
taught before addition, and the complete decimal scale before frac- 
tions or denominate numbers. He would not follow out this absurdity 
but counsel a natural instead of a logical order. All will agree that 
a child comprehends the simple before the complex. What, then, 
is the simplest subject in arithmetic: Certainly it is the integral 
portion of the decimal scale. The reduction of this is so simple that 
it is omitted, and the fundamental rules are taken next. None will 
dispute that the integral portion of the denominate scale is more 
simple than the fractional scale, and hence should precede it. An 
objection is sometimes raised that fractions are found in denominate 
numbers; but, certainly, those few fractions can be more easily ex- 
plained than the whole subject of fractions, and the objection is, 
therefore, not valid. This arrangement of subjects has the further 
advantage, that, after the scholar has passed through the fundamental 
rules, he is made to apply his knowledge to business transactions in 
the currency which he is daily using, and is thus made to feel that 
arithmetic really means something in life. He then gets a thorough 
knowledge of the application of the tables of denominate numbers 
with especial reference to their use in purchases and sales. The 
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pupil is better fitted to leave school with a thorough knowledge of 
these subjects, and the discipline which the acquisition will give him, 
than with a knowledge of the simple operations of fractions and 
decimals combined; for the latter he will soon forget, while the former 
will constitute a capital at compound interest, 


Omissions anp AppiTIons.—A number of subjects which are usu- 
ally introduced into arithmeties are omitted in this treatise for the 
purpose of giving more space to those which are more practical, 
and many additions are made to the applications of fractions and 
per centage. : 

Rrvirw.—The method of review in this series is such that a pupil 
entering at almost any stage of progress will be required to review 
all the subjects over which the class have passed, before finishing 
the book, thus avoiding the necessity of turning the class back on 
account of a few of its members. 
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SECTION I. 
DEFINITIONS. 


LESSON I. 

1. A Unit is a single thing; as, 1, 1 apple, 1 cow, 1 
peach. ‘a 

Tiuustration.*—Def. 1.—A unit is a single thing. 

1 cow, 1 peach represent each a single thing, and, therefore, 
are units. 

2. A Number is an expression that tells how 
many; as, 1, 3, 5, 19, 4 horses, 3 oxen, 2 cows. 

3. An Abstract Number is one used without ref- 
erence to any object; as, 5, 18, 13, 25. 

4. A Concrete, or Denominate Number, is 
one used with reference to some object or collection of ob- 
jects; as, 3 pecks, 1 pound, 9 melons, 11 dollars. 

Intustration.—A concrete, or denominate number, is one used 
with reference to some object, or collection of objects. 

1 peck, 9 horses, 11 melons, are each used either with refer- 
ence to some object or collection of objects, and are, therefore, 
concrete, dr denominate numbers. 


*Norz,—The teacher should require the pupil to illustrate each of the following 
definitions and axioms 
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5. Arithmetic treats of quantity represented by 
numbers. 

6. Quantity is that which can be measured. 

7@. A Problem in Arithmetic is a question with con- 
ditions, proposed for solution. 

8. A Simple Problem is a problem containing but - 
one elementary question. 

9. A Complex Problem is a problem involving 
two or more elementary questions. 

i@. An Analytical Step is the solution of one of 
the elementary questions composing a complex problem. 

1a.-An Analysis* is a simplification of a com- 
plex problem by resolving it into elementary questions, 

1, A Rule is a concise direction for solving prob- 
lems, and may be deduced from an analysis. 

23. A Sign in Arithmetic isa symbol employed to 
show the relations of numbers, and to denote opérations to 
be performed upon them. 

w4, An Axiom is a self-evident truth. 

15. The principal, or fundamental rules in Arithmetic, 
are Notation and Numeration, Addition, Subtraction, Multi- 
plication, and Division. 


“16. AXIOMS. 
(a.) ‘Things can be added to like things only. 


*Norr.—The term Analysis is, also, sotbaiiat loosely applied to the solution of 
an Elementary Question by means of an Arithmetical formula, thus :— 
Exexentary Question.—If 1 pound of sugar costs 11 cents, 
® 


what will 6 pounds cost ? 
Arrrauntican Formuna.—If 1 pound of sugar costs 11 cents, 


6 pounds will cost 6 times 11 cents, which are 66 cents. 
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“(6.) Things can be subtracted from like things only. 

(e.) Things can be compared with like things only. 

(d.) If the same or equal numbers be added to equal 
numbers, the swms will be equal. 

“(e.) If the same or equal numbers be subtracted from 
equal numbers, the remainders will be equal. 

_ (f) If equal numbers be multiplied by the same or 
equal numbers, the produets will be equal. 

(g-) If equal numbers be divided by the' same or equal 
numbers, the quotéents will be equal. 

(2.) If the same number be both added to, and subtracted 
from another number, the value of the latter number will 
not be changed. : 

(v.) If a number be both multiplied and divided by the 
same number, its valve will not be changed. 

(j-) If two numbers be equally zxcreased or diminished, 
their difference will not be changed. 

(k.) Numbers equal to the same number are equal a 
each other. 

(l.) A number is greater than any of its parts. 

(m.) A number is equalto the swm of all its parts. 

(n.) If both divisor and dividend be multiplied by the 
same number, the quotient will not be changed. 

(0.) If both divisor and dividend be divided by the same 
number, the quotient will not be changed. 

Questions.—What is a unit? (1.)* Whatis a simple problem? (8.) 
What is an analytical step? (10.) What is a number? (2.) What 
is an abstract number? (3.) Of what does Arithmetic treat? (4.) 


*NoTE For THE TeacneR.—The numbers at the end of the questions refer to 


the paragraphs containing the answers. 
N. B.—The Review questions appended to each lesson should by no means be 


omitted 
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What is a quantity? (6.) What is a problem? (7.) What is an 
analysis? (11.) What isa rule? (12.) Whatisasign? (13.) What 
is an axiom? (14.) Which are the fundamental rules? (15.) Tllus- 
trate the 1st definition after the model. (1.* See note.) Illustrate 
the 4th definition. (See note.) Illustrate the 8th definition, Tllus- 
trate each of the first fourteen definitions on the blackboard. 


SECTION II... - 4 


NOTATION AND NUMERATION. 
LESSON IL. 


NOTATION. 


17. Notation is a method of expressing numbers by, 
words, letters, and figures. There are two methods in com- 
mon use, the Roman and the Arabic. 4 

&@8. The Roman, used in numbering the chapters, sec- 
tions, and other divisions of books, expresses numbers by 
letters, thus: 


I one. , C one hundred. 


.V five. D five hundred. 
X: ten. M one thousand. 
L fifty. M one million. 


(a.) All other numbers are expressed by the use of these 
letters repeated or combined, as: 


Ione jIX nine |LXXXeighty DCC seven hundred 
II two |X ‘ten XC ninety DCCC eight hundred 
Til three |XX twenty |C one hundred |/DCCCCnine hundred 


IV four XXXthirty |CC two hundred |M_ ., one thousand 


V_ five XL forty |CCC threehundred/MD fifteen hundr’d 
VI six iL fifty |CCCC four hundred |MM two thousand 
VII seven LX sixty |D five hundred |x ten thousand 
Vill eight |LXXseventy|DO ~ six Sie 9 M one million 
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(0.). By repeating a letter the value of that letter is mul- 
tiplied as many times as the letter is repeated; as, XXX, 
thirty, CC, two hundred. 

(c.) If a letter of less value be written before a letter of 
greater value, the value of the less is subtracted from that 
of the greater; as, X, ten, IX, nine; Ly, fifty, XL, forty. 

(d.) If a letter of less value be written after a letter of 
greater value, the value of the less is added to that of the 
greater; as, V, five, VI, sia; M, one thousand, MD, fifteen 
hundred. 

(e.) A dash (—) placed over a letter or combination of 
letters repeats the value a thousand times; as, X, ten, X, 
ten thousand ; XII, twelve, XII, twelve thousand. 

__ Qurstions.—What is the axiom for addition? (16., «.) _ What is 
the axiom for subtraction? (16,, 6.) What is the axiom for compari- 
son? (16.,¢.) If youadd the same or equal quantities to equal quan- 
tities, how will the sums be affected? (16.,d.) Illustrate each of the 
axioms on the blackboard. (16.) What is notation? (17.) What of 
the Roman notation? {18.) How many letters are used in the Ro- 
man notation? (18.) Name them. What number is represented by 
each? (18.) How are other numbers expressed? (18., a.) What 
effect does repeating a letter have? (18., 4.) What effect has a letter 
of less value when placed before one of greater value? (18., c.) 
What effect has a letter of less value when placed after one of greater 
value? (18., d.) What effect has a dash placed over a letter or com- 
bination of letters? (18., ¢.) 


LESSON II. 


£9. The Arabic notation is generally used in arithmeti- 
eal computations. It consists of ten characters, or figures, 
nine of which have each a simple and a local value. They 
are :— é 
1, one; 3, three; 5, five; 7, seven; 9, nine; 2, two; 4, 
four; 6, six; 8, eight; 0, naught or cipher 
> 


ye 
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2O. The sixple value of a figure is the one expressed 
by it when standing alone or in the units’ place of a num- 
ber. 

2. The local value of a figure is that which depends 
upon the place which the figure occupies in a number; thus, 
in 87 the figure 3 denotes thirty; and in 904, 9 denotes nine 
hundred. . 

22, The naught or cipher (0) has no Paiby, but is used 
to show that the place of a denomination is vacant; thus, 
in the number 6074, the place of hundreds being vacant, 
it is ‘oceupied by-a cipher. 


Qurstrons.—Of what does the Arabic notation consist? (19.) 
What is the simple value of a figure? (20.) What is the local value 
of a figure? (21.) What is the use of the cipher? (22.) Show on 
the blackboard what is meant by simple and local values. What is 


the difference between the Roman and the Arabic notation? (18.) 
(19.) 


LESSON III. 
NUMERATION. 


23. Numeration is the art of naming in their regu- 


lar order the places occupied by numbers. 


24, Reading numbers is the art of expressing 
their written value orally. 


NUMERATION OF A PERIOD, 


| bre 


© | Hundreds. 


, 
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25. NUMERATION TABLE. 
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26. Every place in each period not occupied by a digit, 
with the exception of the left hand places of the left hand 


period, must be filled with a cipher. f 


27. Every period in each number, not occupied by 
digits, must be filled with ciphers. : 


Norze—(a,) In writing numbers periods are usually separated by commas, 


*From quintillions the table may be extended to sextilli 
lions, nonillions, decillions, undecillions, duodecillions, &e. seats wi 803 


e 
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LESSON IV. - 
EXERCISES IN NOTATION AND NUMERATION. 
Write 

Three hundred and eighty-two ; 

Seven hundred and forty-nine ; 

Eight hundred and sixty-seven ; 

One thousand three hundred and ninety-seven ; 
Fifteen thousand eight hundred and seventy-three 5 
Eleven thousand and eight. 


MODEL OPERATION. 


382 
749 
867 

1,397 

15,873 

11,008 


28, Ruxe ror Noration.—Begin at the left hand, and 
write the figures belonging to the highest period. 

Write the hundreds, tens, and units, of each successive 
period in their proper order, observing to write a cipher in 
each vacant place. 


Nore ror THE, TEAcHER.—For exercises in notation and numeration the pupil is 
referred to the First Book of Arithmetical Analysis. 


LESSON V. 
29, ANALYSIS OF NUMBERS. 


MODEL OPERATION, 

It is required to analyze the number 3,917,893. 

(a.) For convenience, every number is divided into pert- 
ods of three figures each, counting from the right. 

(b.) The Ist period of every number is called Units; 


— 


ee se 


ANALYSIS OF NUMBERS. g 


the 2d, Thousands; the 8d, Millions; the 4th, Billions; the 


5th, Trillions; the 6th, Quadrillions; andthe 7th, Quintil- , 


lions, &¢. ® 

(c.) The first place of every period is called units ; the 
second, tens; the third, hundreds. 

(d.) The value of the places increases in a tenfold ratio 
from the right to the left; that is, tens’ place has ten times 
the value of units’ place; hundreds’ place has ten times the 
value of tens’ place; thousands’ place has ten times the 
value of hundreds’ place, &e. 

(e.) In the units’ period of the given number are written 
8 units, 9 tens, 8 hundreds; in the thousands’ period are 
written 7 units, 1 ten, 9 hundreds; in the millions’ period 
are written 3 units. 

(f-) In the units’ period of the given number, 9 tens are 
equal to 90 units; 8 hundreds are equal to 80 tens, or 800 
units; in the thousands’ period,7 units of thousands are 
equal to 70 hundreds, or 700 tens, or 7000 units; 1 ten of 
thousands is equal to ten units of thousands, or 100 hun- 
dreds, or 1000 tens, or 10000 units; 9 hundreds of thou- 
sands are equal to 90 tens of thousands, or 900 units of 
thousands, or 9000 hundreds, or 90,000 tens, &e. 

After the model, analyze the following numbers :— 

1. One million three hundred and eighty-five thousand 
six hundred seventy-four. 
. 19 millions 713 thousand 486. 
. 186 millions 347 thousand 391. 
. 986 trillions 421 million 223 thousand, 86. 
5, Five trillions 876 millions 876 thousand. 
6. 189 quadrillions 317 thousands 346. 
é 7. 597 trillions 896 millions 348 thousand. - 
~~ 8. 876 millions 884 thousand. 


H 09 bo 


a +.lUl oo 
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9. 968 millions 117 thousand 18. 

10. 678 trillions 347 millions 396 thousand. 

11. 876 billions 546 millions 321 thousand. 

12. 347 billions 390 millions 416 units. 

' 18. 974 quadrillions 14 trillions 318. 

14. 764 millions 39 thousand 340. 

15. 97 thousand, four hundred and ninety-five. 

Quustions.—What is numeration? (23) What is the reading of «” 
numbers? (24) Repeat the numeration table. (25) What is to be 
done with vacant. places? (26) What is to be done with vacant 
periods? (27) How are periods usually separated ? (27.a) What is 
the rule for notation? (28) Give the analysis of the number 8,917;- 
893. (29) 


SECTION III. 
ADDITION. 
LESSON I. 


$0. The Sum of two or more numbers is a number 
which contains a number of units equal to the numbers 


~ taken together. 


$1, Addition is the process of finding the sum of 
two or more numbers. 

$2, The s1Gn or ADDITION is a horizontal cross, thus, 
(+), and is called plus, which signifies more. When placed 
between two numbers, it denotes that they are to be added 
together; as, 4-++6 are equal to 10; to be read 4 plus 6 are 
equal to ten. 

$3. The sign OF EQUALITY is two, short, parallel, hori- 
zontal lines ; thus, (=), and when placed between two nm- 
bers or quantities, it denotes that they are equal; as 
8+6=14; to be read, 8 plus 6 equals 14. 

24, The poLiar siGn is an S crossed by two perpen- 
dicular parallel lines ; thus, ($), and when prefixed to num- 


; 


st 


bers, denotes that they represent dollars; as, $86; to be 
read, 86 dollars. 
$5. Orver of solving problems. 
(a.) State the problem. 
(6.) Give necessary definitions. 
(c.) Analyze. 
(d.) Give conclusion. 
(e.) Deduce a rule. 
(f-) Proof. 


a, ten 
“ADDITION. > - 11 


LESSON Il. 
36. ANALYSIS OF ADDITION, 


(a.) StatemEntT.—It is required to find the sum of the 
following numbers: 3896; 4896; 3894; and 437. 
(.) Derinit1on.—The sum of two or more numbers is 
a number which contains a number of units equal to the 
numbers taken together. 
MODEL OPERATION. 


3896 
4896. 
3894 
° ! 437 


13123 sum. 


, (c.) Anatysts.—For convenience, the numbers are written so 
that units shall stand in the column of units, tens in the column 
of tens, and hundreds in the column of hundreds, &c. 

2. For convenience, commence by adding the units’ col- 
umn, thus: 7, 11,17, 23; 23 units are equal to 3 units and 
2 tens: write the units under the column of units, and add 
the tens to the column of tens: thus, 
 - &. 2,5, 14, 23, 32; 32 tens are equal to 2 tens and three 

hundreds: write the tens under the column of tens, and add 
the hundreds to the column of hundreds: thus, 
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4, 3,7 15, 23, 51; 381 hundreds are equal to one hun- 
dred and three’ thousands: write the hundred under the 
column of hundreds, and add the thousands to the column 
of thousands: thus, 

5. 8, 6, 10,138; 13 thousands are equal to 3 thousands 
and one ten thousand: write the 3 thousands under the 
column of thousands, and the 1 ten thousand in the place 
of ten thousands. + ; 

(d.) Conctusion.—Therefore, the sum of 8896, 4896, 
3894 ,and 487 is thirteen thousand one hundred and twenty- 
three. a 

From the preceding we derive the following 

(e.) Rure.—(Require the pupil to write a rule from the 
analysis.) 

(f) Proor.— Addition may be proved by adding the col- 
umns downward in the same manner, and if the result ts 
the same, tt 1s supposed to be correct. 


_ Quustrons.—What is the sum of two or more numbers? (80.) 
What is the sign of addition? (32.) What is the sign of equality? 
{33.) What is the dollar sign? (84.) Give the order of solving 
problems, (35.) Give analysis of addition. (36.) Give Rule for ad- 
dition. (36., e.) 


LESSON III. 
37. BLACKBOARD EXERCISES, 
‘1. What is the sum of each of the following columns ? 


a eT ge, Oe eG te oe oe a a el a 
SACMIQL Quy’ Bul PLR) TS h sae Mee Rees wees 


Norz.—The Teacher should copy the foregoing and similar exercises upon the 
blackboard, and pointing to each of the columns successively, require a pupil, or 
the class in concert, to name the sum of each column instantaneously, as it is 
pointed to; thus, pointing to the yight hand column, the pupil should say 
“Hight; not, ‘¢‘fhree and tive are eight ” Pointing to the next column, the 
pupil should say at once, ‘* Five; ” not, ‘\'Mhree and two are five.’ 

hese exercises ave important m enabling the pupil to acquire a facility in com- 
Dining numbers rapid!y and accurately, and should be continued until this is ac- 
complished. 


a 
; 
4 

4 
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BLACKBOARD EXERCISES IN COLUMNS. 


{ @ @) @ (4 © © @ (8) () G0) G2) (13) (14) (15) (16) 7) (18) 
S$SSRSTSEFSSS SEES ESS ES 
Cie est SiS ahem deiae 4 A BD OBS Ble 9B obs 1 
Boe. 2 8 Seem eae ed AD OS Bh bbe be 
ietae ones Sint Se SG Gee oe eas Pa 725 6B P65 os 
Peete 8 1: Qo Sinal 2.5 45° 6 Le eR ea lS 


Nors.—The above blackboard exercises in adding columns at sight, should be 
practiced as follows: After copying the exercise on the blackboard, let a pupil or 
the class in concert commence at the bottom and add, repeating only the result of 
each addition, thus: (Exercise Ist.) 2, , 8, 10, 12, 14, &c., to 1ifty or more, as the 
teacher may judge best. When the Ist exercise is THOROUGHLY mastered, commence 
with the second in the same manner, thus MASTERING each exercise successively until 
all are accomplished. It must not be understood that the exercises in this lesson 
are to be completed before the pupil proceeds; but they should, however, form a 
part of each recitation during his entire arithmetical course, if not finished sooner. 


LESSON. IV. 


- PRACTICAL EXAMPLES CONTAINING BUT ONE ELEMEN- 


+e Ge TARY QUESTION. ; 

If a merchant sells at one time 91834 yards of calico, 
at another 34186 yards of silk, and at another 46741 yards 
of army cloth, how many yards does he sell in all? 
taty MODEL OPERATION. 
af, 91834 yards sold the Ist time. 

pcg 34186 Ses eo Saale 

sy — 46741 Gy & “Bq 


172761 yards sold in all. 


ANALYsIS.—AriToMEticAL Formuna.—If a merchant sells 
91834 yards of calico at one time, 34186 yards of silk at another, 


and 46741 yards of army cloth at another, he sells in all the 


sum of these quantities, which is 172761 yards. 
Concuysion.—Therefore, if a merchant sells 91834 yards at 
one time, 34186 yards at another, and 46741 yards at another, 
he sells in all 91834 yards. 
EXERCISE, 
N. B.—The teacher should require each pupil to compose and ana- 
lyze ten éxamples similar to the model example, each containing but 


one elementary question. 


~ 
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LESSON V. 
EXAMPLES CONTAINING TWO OR MORE ELEMENTARY 
QUESTIONS. 


A farmer sold 325 bushels of wheat to one man, and to 
another 487 more than to the first; how many hushele did 
he sell in all? 


MODEL OPERATION. 
(a) 3825 bushels sold to the 1st man. 


437 a «2d  “ more than to the Ist. 


762 bushels sold to the 2a man. 
(6) 325 bushels sold to the 1st man. 


762 6c 66 od “ 
1087 bushels sold in all. ° 
ANALYSIS. 


‘Erementary Quxrstion.—(qa) If a farmer sold 325 bushels. of 
wheat to one man, and to another 487 more than to the first, 
how many bushels did he sell to the second man ? 

AnirumeticaL Formuta.—If a farmer sold 325 bushels of 
wheat to one man, and to another 437 more than to the first, 
he must have sold to the second man the eum of these quanti- 
ties, which is 762 bushels. 

Evementary Qurstion.—(0) If a farmer sold 825 bushels of 


-wheat to one man, and 762 bushels to a second, how many 


bushels did he sell to both? 
ArituMeticaL Formuna. J2 TR a, farmer sold 325 bushels of 
Met to one man, and 762 bushels to a second, he must have 


sold to both the sum 4 these qanatitiss, which is 1087 bush- 


els. 
Conciusion.—Therefore, if a farmer sold 325 bushels of wheat 
to one man, apd to another 437 more than to the first, he sold 


to both 1087 bushels. 
EXERCISE. 
Require the pupil to compose and analyze ten examples similar to 
the model example, each containing two or more elementary ques- 
tions. 


> a 


s 


‘i 
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To tHe TrAcuer —In the analysis of all complex problems the pupil should be 
Tequired to state each Elementary Question contained in the complex problem, 
until he can do so with accuracy and promptness. The pupil should also be re- 
quired to give the Arithmetical Formula for each question. It would be well, at 
first, to require the scholar to write the elementary questions; and to read them to 
the class, to be criticised. : 

Should the teacher think that this method of solving problems too tedious and 
Petit eat let us earnestly pita pationes, thoroughness, and perseverance, and from 
actual experience we assure him that the final results wi ifying. 
(See Introduction.) o Shee: pss re 


SECTION Iv. 
SUBTRACTION. 

$8. The Difference between two numbers is stich a 
number as added to the less will make it equal the greater. 

39. Subtraction is the process of finding’ the dif- 
ference between two numbers, or of taking a less number 
from a greater. 

4@. The Minuend is the number from which to sub- 
tract. rf 

44, The Subtrahend is the number to be subtracted. 

42, The Remainder is the number left after sub- 
traction. 

4%. The sign of suBTRACTION, is a short horizontal 
line, thus: (—), and is called minus, signifying less. When 
it is placed between two numbers it denotes that the one on 
the right is to be taken from the one on the left; thus, for 


6—4=2, to be read, 6 minus 4 equals 2. * 


LESSON IH. 
44, ANALYSIS OF SUBTRACTION. 
Required the difference between 3897 and 2938. 


‘MODEL OPERATION. 
PROOF. 


38897 minuend. 2938 subtrahend. 
2938 subtrahend. 959 difference. 


— ——— 


2 


aa? 959 difference. 3897 asumequal tothe minuend. _ 


\ ‘di 
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(a.) For convenience write the subtrahend under the min- 
uend, so that units may stand under units, tens under tens, 
&e. 

(b.) For convenience commence at the units’ column to 
subtract, thus:— 

(c.) As 8 units can not be taken from 7 units, take 1 ten, 
which equals 10 units, from the 9 tens; 10 units and 7 units 
equal 17 units; 8 units from 17 units leave 9 units, to be 
written in the place of u it 

(d.) 3 tens from 8 tens leave 5 tens, to be written in the 

_ place of tens. ‘ 

(e.) As 9 hundreds can not be taken from 8 hundreds, 
take 1 thousand, which equals 10 hundreds, from the 3 thou- 
sands; 10 hundreds added to 8 hundreds equal 18 hundreds; 
9 hundreds from 18 hundreds leave 9 hundreds, to be writ- 
ten in the place of hundreds. ' 
ef) 2 thousands from two thousands leave no thousands. 
| (9-) Therefore, the difference between 3897 and 2938 is 
959. . 

(h.) Rur.—(Require the pupil to write a rule from the 
analysis.) 

(i.) Proor.—Add the difference to the subtrahend, and 
if the sum equals the minuend, the work is correct. 


> 45. BLACKBOARD EXERCISES. 


LESSON IIt. : 
_ What is the difference of the numbers in each of the fol- 
lowing columns ? 


ss he. na g 8 
POMPE AIS S| hae eh 


1 

Nore.—Let the teacher write the preceding, and the similar exercises which fol- 
low, upon the blackboard, and pointing to each, require a pupil or the class in con- 
eert to name the diffarence in each as the teacher points to it. 


This should be repeated until the pupil has thoroughly mastered these exercises. 3 


b fi 


SUBTRACTION. 17 


LESSON IV. 
PRACTICAL EXAMPLES CONTAINING BUT ONE ZLEMEN- 
TARY QUESTION. 
A boy had 347 chestnuts, and gave 284 to his sister; 
how many had he remaining? 


MODEL OPERATION. 


347 No. of chestnuts the boy had. 
284 us ce he gave away. 


63 No. of chestnuts he had left. 
ANALYSIS. 
Anrrumptican Formuta.—lIf a boy had 847 chestnuts and 
gave away 284, he must have had left the difference between 
847 and 284, which is 63 chestnuts. 


Conctusion.—Therefore, if a boy had 347- eee and 
gave away 284, he had 63 remaining. 
EXERCISE. 
Require the pupil to compose and analyze ten examples similar to 
the model example. 
LESSON V. 


PRACTICAL EXAMPLES COMBINING ADDITION AND SUBTRACTION, 


AND CONTAINING TWO OR MORE ANALYTICAL STEPS, 
A farmer sold a span of horses for $138, a cow for $38, 
some butter for $13, and some straw for $15; he purchased 
10 yards of broadcloth for $40, a stove for $35, some milk- 


pans for $13; how much money had he left? aS a 
MODEL OPERATION. 
Gian. | (b.) 
» $188 received for horses.: $40 paid for broadcloth. 
38 c cow. > 85 “ stove. 
13 “er butter. 13 “ — milk-pans. 
Lie “ straw. a 


— = $88 paid for all. 
$204 recBived for all. 


c, iets. 


»* - 
> J 
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(c. = 
$204. amount received. 
88» “~ _ paid. 


$116 amount left. 


ANALYSIS. 

AwnatyticaL Step. (@.) Find the amount of money received. 

Elementary Question.—If a farmer sold a span of horses for 
$138, a cow for $38, some butter for $18, and some straw for 
$15, how much did he receive? — 

Arithmetical Formula,—lf a farmer sold a span of horses 
for $138, a cow for $38, some butter for $13, and some straw 
for $15, he must have received for all the sum of these amounts, 
which is $204. 

_ AwazyricaL Srep.—(0.) Find the amount of the money ex- 
pended. , 

Elementury Question.—If a farmer purchased 10 yards of 
broadcloth for $40, a stove for $35, and some milk-pans for $13, 
how much did he expend for all ? ; 

Arithmetical Formula.—If a farmer purchased broadcloth 
for $40, a stove for $35, and some milk-pans for $18, he must 
have expended for all the sum of these amounts, which is $88. 

AnatyticaL Srrp.—(c.) Find the amount of money left. 

Elementary Question.—If a farmer received $204, and spent 
$88, how much had he left? 

Arithmetical Formula.—lf a farmer received $204, and spent 
88, he must have had left the difference between these amounts, 

which is $116. 

Conctuston.—Therefore, if a farmer sold a span of horses 
for $188, a cow for Beh some ES &e. 


EXERCISE. 
Require the pupil to compose and analyze ten problems consisting 
of at least three analytical steps. 


—_—_——] 


oe): 


a 
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SECTION V. 
MULTIPLICATION. 
LESSON I. 

AG. Multiplication is the repetition of one num- 
ber as many times as there are units in another, and is, 
therefore, a short method of addition. 

47. The Multiplicand is the number to be repeated 
or multiplied. 

48, The Multiplier is the number by which we mul- 
tiply, and denotes the number of repetitions to be made. 

49, The Product is the number produced by multi- 
plication. 

6@, The multiplicand and multiplier are often called 
Factors. 

i. The stcn or Muttiericarion is an oblique cross 
(X), and when placed between numbers, it denotes that 
they are to be multiplied together; as, 4<8—=382; to be 
read, 4 multiplied by 8 equals 32. 


LESSON ITI, 
53. ANALYSIS OF MULTIPLICATION. 
Required to multiply 9,873 by 24. 


MODEL OPERATION. 


9873 multiplicand } », es 
24 multiplier f ““°*0T* 


39492 product of 4 times multiplicand. 
19746 « 90 « ‘ 


he 236,952 «24 £6 
(a.) For convenience write the multiplier under the mul- 
tiplicand, so that units may stand under units, tens under 
tens, &c. 
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(6.) For convenience commence with the right hand or 
units’ figure to multiply. 

(c.) 4 times 3 units are 12 units; 12 units are equal to 1 
ten and 2 units; write the units in units’ place, and add the 
1 ten to the product of tens. 

(d.) 4 times 7 tens are 28 tens, which with the 1 ten 
- added are 29 tens; 29 tens are equal to 2 hundreds and 9 
tens ; write the 9 tens in tens’ place, and add the 2 hundreds 
to the product of hundreds, j 

(c.) 4 times.8 hundreds are 32 hundreds, which with the 
2 hundreds added are 34 hundreds; 34 hundreds are equal 
to 3 thousands and 4 hundreds; write the 4 hundreds in the 
place of hundreds, and add the 3 thousands to the product 
of thousands. 

(Ff) 4 times 9 thousands are 36 thousands, which with 
the 3 thousands added are 39 thousands; 39 thousands are 
equal to 3 tens of thousands and 9 thousands; write the 9 
thousands in the place of thousands, and the 3 tens of thou- 
sands in the place of tens of thousands. 

*(g.) Next multiply by the 2 tens of the multiplier. 2 
tens are equal to 20 units, then 20 times 3 units are 60 
units; 60 units are equal to. 6 tens and 0 units; the 0 units 
need not be written, but write the 6 tens in the place of tens. 

(h.) 20 times 7 tens are 140 tens; 140 tens are equal to 
1 thousand, 4 hundreds, and 0 tens; write the 4 hundreds 
in the place of hundreds and add the 1 thousand to the 
thousands of the product. 

(é.) 20 times 8 hundreds are 160 hundreds; 160 hun- 
dreds are equal to 1 ten of thousands, 6 thousands, and 0 
hundreds; 6 thousand with the 1 thousand added are 7 
thousand, which write in the place of thousands, and add 


*Norz.—Any number of figures in the multiplier may be analyzed after this 
method by changing all the different orders'to units. 
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the 1 ten of thousands to the tens of thousands of the pro- 
duct. 

(j-) 20 times 9 thousands are 180 thousands; 180 thou- 
sands are equal to 1 hundred of thousands, 8 tens of thou- 
sands, and 0 thousands; 8 tens of thousands with 1 ten of 
thousands added, &e. 

(%.) Next proceed to add the partial products 39,492 and 
197,460, which give the total product of 236,952. 

(Z) Therefore, 9,873 multiplied by 24 gives a product of 
236,952. 

(m.) Rute.—(Bequire the pupil to write a rule from the 
analysis.) 

(n.) Proor.—t. Interchange the multiplier with the mul- 
tiplicand, and multiply as before ; if the two products are the 
same, the work is supposed to be correct. 

* TI. Divide the product by the multiplier, and if the quo- 
fient equals the multiplicand, the work is correct. 


FIRST METHOD OF PROOF. 
MODEL OPURATION. 


{@.) ea as 58 n.) I. 
8467 multiplicand. 371 multiplier. 
371 multiplier. 8467 multiplicand. 


8467 2597 
59269 2226 
25401 ; 1484 
2968 


3141257 product equal to product (a.) 
QuusTions.— What is Multiplication? (46.) What is the multipli- 

~ eand? (47.) What is the multiplier? (48.) What is the product? 
(49.) Which terms are called factors? (50.) What is the sign of 


%*Norn.—This method of proof presupposes 2 knowledge of division ; but, as the ~ 
pupil should already have a knowledge of the fundamental operations, and as it is 
* the method usually adopted in business, we think it best to insert it here. 


‘3141257 product. 


(Ae 
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multiplication? (51.) Repeat the analysis of multiplication. (53-) 
Repeat the rule. (53., m:) Give both methods of proof. (53., n.) 
What is the difference between addition and subtraction? (31.,) (39.) 
What are the terms of subtraction? (38.,) (39.,) (40.,) (41.) 


LESSON II. 


PRACTICAL EXAMPLES CONTAINING BUT ONE ANALYTI- 
CAL STEP. 


What will 1983 gallons of wine cost at 97 cts. a gallon? 


MODEL OPERATION.* 
1983=No. of gallons. 


97 cents. 
13881. 
17847 c 


192,351 cents. 


Anatysis.—Arithmetical Formula,—If 1 gallon of wine cost 


97 cents, 1,983 gallons will cost 1,988 times 97 cents, which are 
192,351 cents. 
Therefore, if 1 gallon of wine cost 97 cents, 1,988 gallons 
will cost 192,351 cents. * 
EXERCISE. 
Require the pupil to compose and analyze ten problems similar to 
the model. 


LESSON Iv. 
PRACTICAL EXAMPLES 


, COMBINING ADDITION, SUBTRACTION, AND MULTIPLICA-- 


TION, AND WHICH CONTAIN TWO OR MORE 
< ANALYTICAL STEPS, 
bi purchased of a farmer 138 bushels of potatoes at 46 
cents a bushel, and 37 bushels of corn at 96 cents a bushel; 
* Nore.—Throughout the work the name of each denominate number is append- { 


ed to it for the purpose of aiding the memory, the analysis in multiplication and 
division determining which number ought to be used as abstract. 
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I sold the farmer in return 63 yards of muslin at 13 cents 
per yard, and 41 yards of calico at 17 cents; how much 
money must I pay to balance the account ? 


MODEL OPERATION. 


(a.) (6.) , 
138=No. bushels potatoes. 37=No. bushels corn. 


46 cents. 96 cents. 
828. 222 
552 333 . 


6,348 cts., cost of potatoes. 3,552 cts., cost of corn, 


(c.) (d.) : 
6348 cents, cost of potatoes. 63=No. yds. muslin, 
Daag “  eorn. 13 cents. ° 


9900 cents, cost of both, 189 


63 
e.) : — 
41=No, yds. calico. 819 cents, received for wsveslin, 
17 cents. 
ai (”) 
287 819 cents, received for muslin. 
Al GOR Le - calico. 


697 ets., rec’d for calico. 1,516 cents, received for both. 


Oe das 
9900 cents, cost of articles purchased. 
1516 “ paid with articles in return. 
7384 cents, balance due to farmer. 
~ 
*ANALYSIS. 
ANALYTICAL Step. (a.) Find the cost of thé potatoes. 


*Nore to tan TracHeR.—The pupil should be required to give the full forms 
until he can do so promptly and accurately. 
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Elementary Question.—If I purchase 1 bushel of potatoes 
for 46 cents, what will 138 bushels cost? 

Arithmetical Formula.—tf 1 bushel of potatoes cost 46 cents, 
188 bushels, &e. 

Awatytican Srup.—(6.) Find the cost of the corn. 

Elementary Question.—If I purchase 1 bushel of corn, &c. 

Arithmetical Formula.—If 1 bushel of corn costs, &e. 

Awnatytica, Srep.—(c.) Find the cost of both the corn and 
the potatoes. 

Elementary Question.—If the potatoes cost 6348 cents, and 
the corn 3552 cents, what will both cost? 

Arithmetical Formula.—tf the potatoes, &c. 

AnatytTicaL Srep.—(d.) Find the amount received for the 
muslin. 

Elementary Question.—If one yard of muslin costs, &e. 

Arithmetical Formula.—lf one yard of muslin costs, &e. 

AnatyTicaAL Srep.—(e.) Find the amount received for the 
calico. 

Elementary Question.—If one yard of calico costs, &e. 

Arithmetical Formula,—tlf one yard of calico costs, &e. 

AnatyticaL Step,—(7.) Find the amount received for both 
muslin and calico. 

Elementary Question.—If the muslin costs, &e. 

Arithmetical Formula.—tf, &e. 

ANALyTicaL Step.—(g.) Find the balance due. 

Blementary Question.—If, &c. 

Arithmetical Formula.—tf, &e. 


Conctusion.—If I purchase of a farmer 188 bushels of pota- 
toes, and &e. 


! 


EXERCISE. 


Require the pupil to compose and analyze ten problems similar to, 


the model. 2 
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SECTION VI. 


DIVISION 
LESSON I. 


#4. Division is the process of finding how many 
times one number is contained in another, or of separating 
one number into as many equal parts as there are units in 
another. 

oe. The Dividend is the number to be divided. 

#6. The Divisor is the number by which the divi- 
dend is to be divided. 

o¢. The Quotient is the number of times the divisor 
is contained in the dividend. 

8. There are two methods of division, called Long 
Division and Short Division. 

89. Short Division is the method generally used 
when the divisor does not exceed twelve. 

€®. In Long Division each step of the process is 
written, and it is the method generally used when the divisor 
is greater than twelve. 

61. A Remainder in Division is that part of the 
dividend which remains undivided. 

G2. The sien of Drvisron is a short horizontal line, 
with a point above and another below it (~), and when 
placed between numbers, it indicates that the number before 
it is to be divided by the number after it; thus, 20+4=5, 
to be read, 20 divided by 4 is equal to 5. 

(a.) Division is also expressed by writing the dividend 


. above, and the divisor below, a short horizontal line; thus, 


12=4, shows that 12 divided by 3 equals 4. This is some- 
times called the fractional sign. k 


% 
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LESSON I. : 
64, ANALYSIS OF SHORT DIVISION. 
Divide 70801 by 4. 
MODEL OPERATION. 


PROOF. 


Divisor. 4)70301 Dividend. . 175752 Quotient. 
SSS 4 Divisor. 
17575} Quotient. 


70301= Dividend. 

(a.) *AnaLysis.—For convenience write the divisor at 
the left of the dividend, and commence by dividing the first 
left hand digit. 

(0.) One fourth of 7 tens of. toasts is 1 ten of thou- 
sands, with a remainder of 3 tens of thousands equal.to 30 
thousand ; write the 1 ten of thousands in the place of tens 
of thousands, and add the 30 thousands to the thousands. 

(c.) One fourth of 30 thousands is 7 thousands, with a 
remainder of two thousands which is equal to 20 hundreds; 
write the 7 thousands in the place of thousands, and add 
the 20 hundreds to the hundreds; 20 hundreds and 3 hun- 
dreds are 23 hundreds. 

(d.) One fourth of 23 hundreds is 5 hundreds, with are- 
mainder of 3 hundreds equal to 30 tens; write the 5 hun- 
dreds in hundreds’ place, and add the 30 tens to the tens. 

(¢.) One fourth of 30 tens is.7 tens, with a remainder of 
2 tens equal to 20 units; write the 7 tens in the place of 
tens, and add the 20 units to the units; 20 units and 1 unit 
ave 21 units. 

(f) One fourth of 21 units is 5 units, with a remainder 


*In this analysis we prefer the fractional form, as it is” simpler, and one which 
the pupil readily understands, although liable to some objections. The teacher 
will find another form in the analysis of Long Division, (65), which he can use here 
if he prefers it. 
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of 1 unit, which divided into 4 parts which gives 1 fourth 
of a unit, written }; write the 5 units in the place of units, 
and annex the + sci 

(g-) Therefore, one fourth of 70301 is 175751, 

(2.) Rute ror Suorr Drviston. 7 Gaegnire the pupil to 
write a rule from the analysis.) 

(¢.) Proor.—Division may be proved by multiplying the 
Quotient by the Divisor and adding to the product the 
remainder, if there be any. The result will be equal to the 
dividend, if the work is correct. 


Qurstions.—What is Division? (54.) Whatis the dividend? (55.) 
What is the divisor? (56.) Whatis the quotient? (57.) How many 
methods of division are there? (58.) Whatis Short Division? (59.) 
What is Long Division? (60.) What is the remainder in division? 
(61.) What are the signs of division? (62.) Repeat the analysis 
of short division. (64.) Give the rule. (64., 2.) Give the method 
of proof. (64., 7.) 


LESSON III. 
BLACKBOARD EXERCISES. 


Norr.—Perform the divisions in the following exercises in the same manner as in 
similar exercises in Addition and Subtraction. Let the teacher point, and the pupil - 
simply give the quotients. 

1. BES ee I IB LO ae 


ee ee ee 


GA tle. Bh Gr 15,2 OL. oat, 9. OS 


3, 4)8 4 16 20 12 24 382 28 36 


4 eop10 oO . Lo 26°. 85 20)” 40 oO 45 


Deepyaess 12.4 Go 18). AZ. B60 AB” 2a 980 


Se ee ee ee ee | 
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‘LESSON Iv. 
LONG DIVISION. 
Divide 26,306,241 by 483. 


MODEL OPERATION. 
Divisor. Dividend Quotient. 


483)2 6306241 (54464228 
2415 


2156 
1932 


2249 
1982 
"8104 
- + 9898 
y 9061 
1932 


— 


129 Rem.—483 Divis. 
G5. ANALYSIS. 

(a) For convenience* write the divisor at the left, and 
the quotient at the right of the dividend. 

(0.) 483 is contained in 2630 tens of thousands, 5 tens of 
thousands times, with a remainder of 215 tens of thousands, 
equal to 2150 thousands; write the 5 tens of thousands in 
the place of tens of thousands in the quotient, and add the 
2150 thousands to the 6 thousands of the dividend, which 
makes 2156 thousands. 

(c.) 483 is contained in 2156 thousand 4 thousand times, 
with a remainder of 224 thousand equal to 2240 hundreds; 
write the 4 thousands in the place of thousands in the quo- 


*Nors.—It is, perhaps, more conyenient to place the divisor at the ire of the 
dividend over the quotient, 


7 » ee 


a 
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~ 


tient, and add 2240 hundreds to the 2 hundreds of the divi- 
dend, which makes 2242 hundreds. 

(d.) 483 is contained in 2242 hundreds 4 hundred times, 
with a remainder of 810 hundreds equal to 3100 tens; 
write the 4 hundred in hundreds’ place in the quotient, and 
add fhe 3100 tens to the 4 tens of the dividend, which makes 
3104 tens. 

(e.) 483 is contained in 3104, tens 6 tens times, with a re- 
mainder of 206 tens equal to 2060 units; write the 6 tens 
Jin the tens’ place in the quotient, and add the 2060 units to 
the 1 unit of the dividend, which makes 2061 units. 

(f-) 483 is contained in 2061 units 4 units times, with a 
remainder,of 129 units; write the 4 units in units’ place in 
the quotient, and divide the remainder of 129 units into 
483 parts, giving 122 of a unit, which annex to the shes 
tient gon 

(g.) . Therefore 26,306, 241 divided by 483 gives a quotient 
of 54,464122.... 


(hi) Roun ror Lone Dryistoy. —(Require the Pape to. 


write a rule from the analysis.) 


Norrs.—1. The first’ step in Long Division is to find the quotient Sitar of the 
highest penomination. 

2. Multiply the divisor by that figure and write the product under the first par- 
tial divilend, then observe that if the product is. greater than the partial dividend, 
the quotient Jigure is 100 LARGE. 

3. Subtract that product from the first partial dividend, and observe, that ir the 
REMAINDER is equal to, or GREATER than the Divison, the quotient figure is Too 
SMALL ‘ 

4. Qhange the remainder to the next lower denomination, and add to it the cor- 
responding denomination in the dividend. 


LESSON V. 
PRACTICAL EXAMPLES INVOLVING THE FUNDAMENTA®L 
RULES. © . 


Mr. Jones died leaving an estate worth $3,746, to be di. 
vided equally between 3 daughters and 2 sons after his 
wife had taken ont her share amconns to $1,479 ; What 
was the share of each child? 
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MODEL OPERATION. 
$3746 worth of estate. (b.) 
1479 right of his wife. 3 childr’n, daughter, 
—- (a) 2 — sons, 
5) 2267 am’t to be divided. — 
C. —. ; 5 children. 
$4532 each child received. 


* ANALYSIS. 
Anatyticat Srepr.—(a@.) Find the amount to be divided after 
the wife has taken her share from the estate. 
(0.) Find the number of children among whom the remainder 
is to be divided. : 
(¢.) Find the amount which each child received. 


EXERCISE. 
Require the pupil to compose and analyze ten examples similar to 
the model. 


Quxstions.—Repeat the analysis of Long Division. (65.) Repeat 
‘the rule. (65., 4.) Give the proof. (65.,7.) Whatis addition? (31.) 
Illustrate the use @f the sign of Addition. (82.) Subtraction. (48.) 
Multiplication. (51.) Division. (62.) ‘What is the use of the ci- 

é pher? (22.) What is the difference between the Roman and the Ar- 
abic notation? (18.,) (19.) What is the difference-between the sim- 
ple and the local value of a figure? (20.,) (21.) What is the differ- 
ence between a simple and a complex problem? (8.,) (9.) What is 
the difference between a concrete and an abstract number? (4.,) (3.) 


ea 


LESSON VI. ‘ 
THE FUNDAMENTAL RULES—PRINCIPLES AND CONTRAC. 
TIONS. 
@&, PRINCIPLES. 
(a.) The greater of two numbers is equal to the less added . 
to their difference. 
* Nore or THE TeacteR.—The teacher should in addition to the analytical steps 


require the Elementary Questions and Arithmetical Formulas, until the pupil can 
give them with promptness and accuracy, when they may be omitted. 


= 
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MODEL ILLUSTRATION. 
Let 4186 be the greater number, and 
OO GED Berea lea s 


474. “ difference. 


greater. less. their difference. 


Then 4186=3712+474 [Repeat prin. (a.) ] 
Nore.—Let each principle be illustrated after the same manner on the biackboard. 


(b.). The smaller of two numbers is equal to the rematn- 
der obtained by subtracting their difference from the greater. 

(c.) If the multiplier be a unit, the product will be equal 
to the multiplicand. Ms 

(d.) The multiplicand remaining the same, if the multi- 
plier be multiplied or divided by any number, the product 
will be multiplied or divided by the same number. . 

(e.) The multcpher remaining the same, if the multypl- 
cand be multiplied or divided by any number, the product _ 
will be multiplied or divided by the same number.’ 

“(f.) When the divisor is a unit, the quotient will be 
_ equal to the dividend. 

(g.) When the divisor is equal to the dividend, the quo~ 
tient will be a unit. 

(h.) The dividend remaining the same, if the divisor is 
multiplied by any number, the quotient will be divided by - 
the same number. : 

(@.) The dividend remaining the same, if the divisor is 
divided by any number, the quotient will be multiplied 
by the same number. 


. (y) The divisor remaining the same, if the dividend is 
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multiplied by any number, the quotient will be multiplied 
by the same number. 

(k.) The divisor remaining the same, if the dividend is 
divided by any number, the quotient will be divided by 
the same number. 

(1) The product of the divisor and quotient Gls the re- 
mainder, equals the dividend. . 

(m.) The product divided by the multiplier is equal to 
the multiplicand. 

(n.) From the sum of two numbers subtract their differ- 
ence, and divide the remainder by 2; and the quotient will 
be the smaller number: to the smaller number add their 


difference, and the sum will be the larger number. 


“LESSON VII. 
PROBLEMS FOUNDED ON THE PRECEDING PRINCIPLES. 


Norg ror THE TracHER.—The teacher should to the pupll to repeat the 
principle involved in each of these problems. pat), 


1. The less of two numbers is 898; their difference is 
698; what is the greater? See prin. (a.) 
2. The greater of two numbers is 7863; their difference 


- is 6713; what is the smaller? See prin. (6.). 


» 8. The multiplicand is 3679; the multiplier is 827; the 


_ product is 1203033; if the multiplier be increased 7 times, 


what will be the product? 
4, The multiplier is 12; the product is 148, 140; if the 
multiplier be increased 9 times, what will be the product? 
5. The multiplier.is 96; the product is' 49164; if the 
multiplier be diminished 4 times, what will be the product? 
6. The multiplier is 16; the multiplicand is 41862; if 
the multiplier be diminished 8 times, what will be the pro- 


duct? 


a, a ” ey 
. 
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7. The multiplier is 24; the multiplicand is 691,344; if 
the multiplicand be diminished 4 times, what will be the 
product ? 

8. The multiplier is 86; the product is 91884; if the 
multiplicand is diminished 3 times, what will be the pro- 
duct? 

9. The divisor is 9; the quotient is 6847; if the divisor 
be diminished 3 times, what will be the quotient? 

10. The divisor is 28; the quotient is 418,374; if the 
divisor be increased 8 times, what will be the quotient? 

11.:The quotient is 9186; what will be the quotient if 
the divisor is increased 8 times? 13 times? If decreased 
9 times? 17 times? 

a 12. The divisor is 34; the quotient is 7641 ; the remain- 
der is 11; what is the dividend? 

13. The divisor is 78; the quotient is 83746; what is the 
dividend ? 

14. The product of two factors is 39746 ; the multiplier 
is 874; what is the multiplicand? 

15. The sum of two numbers is 3974; their difference is 
1389; what are the numbers? 


16. The swm of two numbers is 49683; their difference 


is 8841; what are the numbers? 


LESSON VIII. 


G7. CONTRACTED OPERATIONS IN THE FUNDAMENTAL 
: RULES. 


(a.) To multiply by 10, 100, 1000, &c. ~ 
Annexing a cipher to any number changes the local value 


. E 
therefore increases the number en times; thus, 5 


3 
a ; 


ii 
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nexing a cipher, thus: 530, the number is multiplied by 
ten. 45 : 
According to the same principle two ciphers increase the 
value one hundred times, ¢hree ciphers one thousand times, 
&e. 

(6.) To multiply by 25. 

RuLe.— Annex two ciphers to the multiplicand and divide 
the result by 4. 

ILLUSTRATION.—If we annex two ciphers to the multi- 
plicand we multiply it by 100 (67 a); but as 100 is 4 times 
as large as 25, the product is 4 times too large (66d) $ 
therefore one fourth of this product is the paves required. 

(c.) To multiply by 124. 

Ruie.— Annex two ciphers to the multiplicand and divide 


the result by 8. 


Notz—Let the pupil be required to itlustrate each of these rules after the model 
given, 


(d.) To multiply by 331. 

RuLe.— Annex two cole to the multiplicand and divide 
the result by 3. 

(e.) To multiply by 125. 
_ Rourie.— Annex three ciphers to the multiplicand and di- 
vide the result by 8. 

(f-) To divide by 10, 100, 1000, &e. 

- By removing a figure from the right of any number the 

local value of ten’s figure is changed to units, and hundreds 
to fens, &c., therefore the number is decreased ten times, 


: a3 £ 4 
thus: 637, by removing the right hand figure, 7, thus: 6 63, 


the number is decreased ten times with a remainder of 7. 
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According to the same principle removing two figures 
decreases the value a hundred times, three figures a thou- 
sand times, &c. 

(g:) To divide by 25. 

Rute.— Multiply the number by 4, and divide the product 
by 100. 

Ixtustration.—As 100 is 4 times larger than 25, if we 
divide any number by 100, the quotient will be 4 times too 
small, (see 66, h); therefore, 4 times this quotient will be 
the quotient required. It is most convenient first to multi- 
ply the number by the 4, and then divide the product by 
100. 

(h.) To divide by 123. 

Rute.— Multiply the number by 8, and divide the product 
by 100. : 

(i) To divide by 333. 

.. Rute.—DMultiply the number by 3, and divide the product 
by 100. 

(j-) To divide by 125. 

Rute.— Multiply the number by 8, and divide the product 
by 1000. 


SECTION VII. 
LESSON I. 


UNITED STATES MONEY. 


G8. The Currency of the United States is a decimal 
currency, and is sometimes called FEprraL Money. 


(a.) TABLE OF DENOMINATIONS. 
10 mills make 1 cent...... ct. 
10; cents’ =. Vodimey «isi od. 
10:dimes* “#1 dollars-220.2%- $- 
= <> 10-dollars “#1 eagles 22. .-E. 
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(0.) NUMERATION TABLE. 


m 

S a aie a 
< 5 
a Diet S vgrae ae 
Rae ae ren, weak ie 
magia 
$s 8 4g 
02 0".02 0.0 


(c.) TABLE OF ALIQUOT PARTS. 


+ of a dollar = 25 cents. 
4 of a dollar = 50 cents. 
3 of a dollar = 75 cents. 
4 of acent=65 mills. 


‘G9. (a.) Corms.—The Gold coins are the double- 
eagle, eagle, half-eagle, quarter-eagle, three-dollar piece, an 
dollar. 

(6.) The Silver coins are the half-dollar, quarter-dol- 
lar, dime, half-dime, and three-cent piece. 

(c.) The Copper coins are the two-cent piece 
and cent. 

(d.) Norr.—There is also a silver dollar and a nickel cent in cireu- 
lation. A nickel three-cent piece has just been issued from the Mint. 

7@@. The decimal point, (.),is used to separate dollars 
from cents and mills; thus, $46.873 equals 46 dollars 87 
cents and 3 mills. . 


Notrs.—l. Since the places in Federal Money increase in value from the right to 
the left in a ten-fold ratio like simple numbers, it may be added, subtracted, mul- 
tiplied, and divided, according to the same rules. 


2. In business transactions, eagles are read as tens of dollars, and dimes as 
tens of cents; thus, 4 eagles 9 dollars 5 dimes 6 cents and 8 mills, are read, 49 . 
dollars 56 cents and 8 mills. 

3. The fifty-dollar piece is not a legal coin. 


4, The Copper half-cent is no longer coined, The mill is not a coin. 
5, The dollar sign ($) is by some supposed to be a contraction of U. 8. 


6. All other coins are composed in part of alloy, aboyt nine-tenths 
pure metal, Pp pai YY; adoy! only being 
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LESSON Il. 
71. REDUCTION. 
1. How many cents in 75 dollars? 


MODEL OPERATION. 


$75 
100 Cents. ie 


7500 Cents. 

(a.) Anatysis.—Since there are 100 cents in one dollar, in 75 
dollars there are 75 times 100 cents, which are 7500 cents, 

(6.) Therefore, there are 7500 cents in 75 dollars. 

(c.) Rutes.—To change dollars to cents, multiply by 100 ; 
that is, annex Two ciphers. 

(d.) To change dollars to mills, annex THREE ciphers. 

(e.) To change cents to mills, annex ONx cipher. 


EXAMPLES FOR’ PRACTICE. 


2. Reduce $24 to cents. 6. Reduce $100 to cents. 
3. Reduce $36 to cents. 7. Change 66 cents to mills. 
4. Reduce $14 to mills. 8. Change 7 cents to mills. 


5. Reduce $102 to mills. 9. Change $5.05 to mills. 


* Norn, —To change dollars and cents to cents, or dollars, cents and mills to mills, 


remove the decimal point and the dollar sign. 


10. Change $4.36 to cents. 12. Change $6.374 to mills. 
11. Change $3.73 to cents. 13. Change $487.411 tomills. 
14, How many dollars in 3746 cents ? 


MODEL OPERATION. © 
Cents, 1:00)37‘46 cents. 


37.46 


Avatrsis.—Since in 100 cents there is 1 dollar, in 8746 cents 


ae | a 
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there are aS many dollars as 100 cents is contained times in 
8746 cents, which are 37 times, with a remainder of 46 cents. 
Therefore, in 3746 cents there are $37.46. 
(f.) RuLes.—7o change cents to dollars, divide by 100; 
that is, point off TWO figures from the right. 
_ (g.) To change mills to dollars, point off THREE figures. 
(h.) To change mills to cents, point off ONE figure. 


LESSON II. 
72, ADDITION. 
MODEL OPERATION. 


1. Add 
387 dollars 37 cents 8 mills= $37.878 
Qe TA eo rae 9.141 
LORE Hrs SOO REE ier ses 108.000 
DO ras Mia to cmeey a 59.0038 
1 =I 1.011 


1 6c 1 «c 


$214.533 Sum total. 


(a.) ANaLysts.—For convenience write the numbers so that 
mills shall stand in the column of mills, cents in the column of 
cents, and dollars in the column of dollars. 

For convenience, begin at the right hand column to add, car- 
rying as in simple numbers, and placing the decimal point 
between dollars and cents, 


2. Add : : 
Fourteen cents; =$. 0.14 
One hundred and ninety-eight dollars, =198.00 


One dollar and one mill, = w001 
Three mills, Lay 0.003 - 
‘Sixteen dollars three cents and two mills, = 16.032 


II 


total. 


. ; y 
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73. SUBTRACTION 
LESSON IV. 
Subtract $189.437 from $200. 


MODEL OPERATION. 


$200.000 minuend. 
189.437 subtrahend. 


$10.563 remainder. 


(a.) Anatysts.—The analysis and proof are the same as in 
simple subtraction. Always remember to place the decimal 
point between dollars and cents. . 


74. MULTIPLICATION. 
LESSON Y. 
If 1 bushel of corn costs $1.252, how much will 29 
' bushels cost? 
= MODEL OPERATION. 


$1.252 cost of 1 bushel. 
29 number of bushels. 


11.268 
25.04 


$36.308 cost of 29 bushels. 


(a.) *AnALysIs.—$1-252 are equal to one thousand two hun- 
dred and fifty-two mills. 
Since one bushel of corn costs 1252 mills~29 bushels will 


cost 29 times 1252 mills, which are 36308 mills, equal to $36,308, 


Therefore, if 1 bushel of corn cost $1.252, 29 bushels will 
cost $36. 308. te 


*The reduction to mills or cents, as the example may require, 1aay be callie 
after the pupil thoroughly understands the process. 


3 
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75. DIVISION. 
LESSON VI. 
Divide $3786. by 7. 


MODEL OPERATION. 
Divisor, 7)$3786.000 dividend. 


$540.857 + quotient. 
PROOF. 


: $540.857-+ quotient. : 
7 divisor. 


$3785.999, equal to the dividend lacking 1 mill. 


(a.) ANAtysts.—$3786 are equal to 3,786,000 mills. 

One seventh of 3,786,000 mills is 540,857 mills, equal to $540. 
857+. 

Therefore, $3786 divided by 7 equals $540.857-+. 


Nore.—The division of United States money may be proved as simple division. 
1. If 9 pounds of sugar cost $1.124, what will one pound 
cost ? 
MODEL OPERATION. 
No. of pounds 9)$1.125 cost of 9 pounds. 


$0.125 cost of 1 pound. 


Anatysts.—$1.195 are equal to 1125 mills. 
If 9 pounds cost 1125 mills, 1 pound will cost 1 ninth of 1125 
mills, which is 125 mills, equal to $0,125. 
- Therefore, if 9 pounds of sugar cost $1.1234, one pound will 
cost $0,125. — ; 

Norze.—Should thei be any remainder in dividing mills, place the sign, (++) plus 
after the answer; as, $9.084+. In proving examples having such remainders, 
slight inaccuracies will occur, unless the remainders are added as in the proof of. 
simple division. 

2. If 27 pounds of cheese cost $12.13, what will 1 pound 
cost ? j 
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MODEL OPERATION. 
No. of pounds, 27)$12.130 cost of 27 pounds. 


$0.449-+ cost of 1 pound. 


8. If I pay $4.50 a ton for coal, how many tons can I 
buy for $67.50? 
MODEL OPERATION. (a.) 
Cost per ton, $4.50) $67.50 am’t with which to purchase coal. 


15 No. of tons which I can purchase. 


MODEL OPERATION. (2) 


Am’t to spend. 
Cost per ton $4.50) $67. 50(15 No. tons purchased. 
450 


2250 
2250 


Anatysts.—In $67.50 there aré 6750 cents; in $4.50 there 
are 450 cents. 

If 1 ton of coal costs 450 cents, I can buy as many tons for 
6750 cents, as 450 cents are contained times in 6750 cents, - 
which are 15 times. 

Therefore, if I pay $4.50 for a ton of coal, I can buy 15 tons 
for $67.50. . 

Notz.—The dividend and divisor rfiust always be changed to tke lowest denomi- 
nation found in either; thus, if the divisor contain only dollars, and the divi- 
dend contain cents or mills, the divisor must be changed to cents or mills. 

Quxstions.—Illustrate the effect of annexing a cipher to a num- 
ber. (67. a.) Explain on the blackboard the rules for the following 
contractions :—To multiply by 25. (67. 6.) By 124. (67.¢.) By 333. 
(67. d.) By 125. (67. e.) To divide by 10, 100, &c. (67. jf.) By 
25. (67: 9.) By 124. (67. A.) By 333. (67. 7.) By 125. (67. 7.) 
What is United States Money? (68.) Whichare the Gold a (89. ) 
(a.) Silver? (69. 6.) Nickel? (69. ¢.) i 
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# _ LESSON VII. 
BILLS OF PARCELS. 

76. A Bill of Parcels is a paper given by mer- 
chants, containing a statement of goods sold and their prices ; 
ot a paper given by a creditor to a debtor to show the 
items of an account. 

1. New York, May 17, 1863. 

F. Curtiss & Co., 

Bot of J. H. Jounston & Co. 
2 doz. plain gold rings, @ $36. 
4 “ gold rings, opal settings, @ $180. 
5 gold watches, @ $75. 
7 gold chains, @ $18. 
4 sets teaspoons, @ $6. 


Received Payment, : 
J. H. Jounston & Co., 
* per ROBINSON: 


SECTION VII. ; 
COMPOUND DENOMINATE NUMBERS. 
. LESSON I. 


9797, ASimple number is either abstract or denomi- — 


nate, and of but one denomination ; as, PERE, 59 dollars, 
337 mills: 

78. A Compound Denominate number is a 
denominate number of two or more different denominations ; 
as, 3 furlongs, 19 rods, 4 yards; 15 days, 6 hours, 37 min- 
utes. 


*When a clerk, or agent, receipts a Dill, he writes the signature of the firm, and 
attaches his own as factor, or agent. 
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79. The Reduction of Compound Denominate num- 
bers is the process of changing a number of one denomination 
to that of another without altering its value. 

8. Reduction Descending is the process of 
changing a number from a greater to a less denomination ; 
as, pounds to farthings, 

88. Reduction Ascending is the process of 
changing a number from a less to a greater denomination ; 
as, farthings to pounds. 


LESSON I. 
ENGLISH MONEY. 


82, (a.) English, or Sterling money, | ‘is the currency 


of Great Britain. 


(b.) TABLE. 
4 farthings (far.or qr.) make 1 penny, marked d. 
12 pence « 1 shilling, fee 3 
20 shillings “1 pound, or sovereign, £. sov. 
21 shillings “ lguinea, marked guin. 


(c.) Corns.—The gold coins are the Sovereign, (1£.), and 
the Half-Sovereign, (10s.) 

(d.) The silver coins are the Crown, (5s.), the Half-crown, 
(2s. 6d.), the shilling (12d.), and the sixpenny piece, (6d°) ° 

(e) The copper coins are the penny, half-penny, and, far- 


thing. Yarthings are generally written as fractions of a_ 


penny: thus, 1 far.=d.; 2 far. = 2, or4d.; 3 far. = 3d. 


5 on .—Canada currency is decimal, and the denominations a the same as Fed 
er: loney. 
‘The Franc is the unit of the French decimal currency, Its wae is $.186, 
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LESSON III. 
a] 
WEIGHTS. 
83. Weight is the measure of the quantity of matter 
a body contains, determined by some standard. 
TROY WEIGHT. 


84. Troy Weight is used in weighing gold, silver, 
and jewels; and in philosophical experiments, 


2 F _ (a@.) ‘TABLE. 
p hs 24 grains (gr.) make 1 pennyweight, marked pwt. 
20 pennyweights “ 1 ounce, “Oz. 
12 ounces « — 1 pound, ee oe | pie 
_ 8 grains = Acarat, Cae 


Norz.—A carat is a weight of about 3 grains, and is used to weigh diamonds and 
other precious stones. ‘The term carat is also used to denote the fineness of gold. 
Pure gold is said to be 24 carats fine. Gold 18 carats fine contains 18 parts of pure 
gold and 6 parts of alloy; gold 14 carats fine contains 14 parts pure gold and ”0 
parts alloy, &c, The alloy is usually silver and copper. 


LESSON IV. 


: a AVOIRDUPOIS WEIGHT. 
85. Avoirdupois weight is used for-all ordinary 
- purposes. 
. (a@.) TABLE. 
_ 16 drams (dr.) make 1 ounce, . marked oz. 
" 16 ounces “ 1 pound, 4 A Ms 
ss 25 pounds make 1 quarter, marked qr. 
5 4 quarters “1 hundred weight, “ cwt. 
- 20 m1 weight “ 1 ton, sl aor! 6 
LESSON VY. 


8G. TABLE OF THE GROSS TON. 
28 pounds (Ibs.)° += make 1 quarter, marked qr. 
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- 4 quarters “ 1 hundred weight, “ — ewt. 
20 hundred weight “ 1 gross ton, ae Gre Le 


(a.) Notr.—The long, or gross, ton, hundred weight, and quarter, were formerly 
in common use; but they are now seldom used except in estimating goods at the 
U. 8. Custom House, and in freighting and wholesaling coal from the Pennsylvania 
coal mines. 


$7. TABLE OF MISCELLANEOUS WEIGHTS. 
56 Ibs. make 1 firkin of butter. 
4966 “ 1 barrel of flour. 
200 « ce bk “beef, pork, or fish. 
280 « oT Oe galt eee 
on “ 1 bushel of oats. 
48 Cengage oy Deh loys 
56 “ od “ . corn or rye. 
60 “ Copp! f wheat. 


LESSON VI.- 
APOTHECARIES’ WEIGHT. 

88. Apothecaries’ Weight is used by apotheca- 
ries and physicians in preparing prescriptions; but medi- 
cines are bought and sold by avoirdupois weight. 

(a.) TABLE. 
20 grains (gr.) make 1 seruple, marked se. or 9. 


3 scruples “ 1 dram, e dr. or 3. 
‘8 drams “ 1 ounce, a oz.or 3. 
12 ounces « 1 pound, « Ib. or ib. © 


(b.) APOTHECARIES’ FLUID MEASURE, 


_ 60 minims* (m.) make 1 fluid drachm, f3.— 
8 fluid drachms “ 1 fluid ounce, £3. 
16 fluid ounces <oalionint; O. 
‘8 pints “1 gallon, Cong. 


* One minim equals one drop. 


a 


nt fhe a - 
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(6.) TABLE OF THE COMPARISON OF WEIGHTS. 
*1 pound Troy = 5760 grs. 
1 “ Apothecaries’ = 5760 gers. 
1 “ Avoirdupois = 7000 ers. 
144 «& Pie 175 lbs.. Troy. 


ll 


LESSON VII. 
MEASURES OF EXTENSION. 
89. Extension has the dimensions of length, breadth, 
and thickness. 
(a.) A Line has the dimension of length. 


(.) A Surface has the dimensions of length and 
breadth. 


(c.) A Solid has the dimensions of f Fenetl, breadth, and 
thickness. : 


LONG MEASURE.T 
90. Long Measure is used for measuring distances. 


(a.) TABLE. 

12 inches (in.) make 1 foot, marked ft. 

3 feet “ 1 yard, eee gh 

4 yards “ 1 rod, perch, or pole, “ rd. 

40 rods “ 1 furlong, Satake 

S furlengs < °“\."Tomile,"” pepe 
691 statute miles“ 1 degree,$<Gn23 3 « deg. or° 

360 degrees “ 1 circle of the earth,“ — cir. 


*The pound, ounce, and grain, of Troy and Apothecaries’ weight, are qual, al. 
though the intermediate denominations differ, 


‘ce re used by merchants is divided into halves, quarters, eightha, and six- 
ils are not used in the pinto States. 


we 


i 
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¥ ¥. 
(8.) TABLE OF MISCELLANEOUS LONG MEASURE. 
4 inches make 1 hand. be tos ee 
9 inches «“ 1 span. F 
3 feet «1 pace; or'step-sa > 
6 feet “ 1 fathom. a in measuring depths at 
ee : 
3 geographic miles 1 league. 
Of latitude. 2 
60 a = : degr ce. {Of longitude on the equator. 


(c.) Norzs.—l. A knot is a nautical, or geographical mile. Thus, the phrase, 
“ thirteen knots an hour,’’ denotes thirteen geographical miles per hour. 


en 3 Seth mile equals 5280 feet, and 1 nautical, or geographical mile, equals 
e' 
‘ * 


LESSON. VIII. 
GUNTER’S CHAIN. 


_ 91. Gunter’s Chain is used by land surveyors. 
It is 4 rods or 66 feet long, and contains 100 links, 


(@.) TABLE, 


25 links (1.) make 1 rod, —s marked rd. 
4 rods “ 1 chain, 4 chs 
80 chains “% 1 mile, « m. 


Noreck link is 7.92 inches in length. 
LESSON IX. 
SQUARE MEASURE. 
92, A Square is a figure having four equal sides and 
four equal angles ; a square foot is a square, 1 =, x, 
foot in length, and“1 foot in breadth. 
Required, the number of square feet in one _ 


I 
tal 


1 sq. ft. 


48 COMPOUND NUMBERS. 
ILLUSTRATION. (a.) A Square yard is a 
1 yard=8 feet. _ 5 
z square lyard, or three feet, in length, 
1 sq. ft. and.1 yard, or three feet,in breadth 
therefore, a square yard will con- 
Ist row of feet. 
2nd row of feet. 
8rd row of feet. 
: | | 


1 sq. ft.}1 sq. ft. 


paved 


1 sq. ft.|1 sq ft. 


1 sq. ft. 


“409 & 


1 sq. ft.|1 sq. ft. 


1 sq. ft. 


sist of 3 rows of feet, 
| m4 | 


r Z 1st 
with 3 feet in each row. | sq. ft. 


| 2nd 3rd 
sq. ft. | sq. ft. 


(®.) Anatysis.—Since in.one row there are 3 square feet, in 
8 rows there are 3 times 3 square feet, which are 9 square 
feet. _ Therefore, in 1 square yard there are 9 square feet. 
Hence to find the area of any parallelogram, is deduced the 
following 


Rute.— Multiply the LenetH by the BREADTH, and the 
product will be the square contents. 


(e.) There is a difference in meaning between such ex- 
pressions as jive feet square and five square feet. ‘The ex- 
pression jive feet square signifies a square five feet long and 
five feet wide, containing twenty-five squarefeet. So s¢x feet 
square signifies a square containing thirty-sta square feet, &e. 

(d.j Square measure is used in computing the superficial 
contents of land, boards, plastering, &c. 

(d.) The work of Artificers is estimated as follows: 

1. By the square foot, as in glazing, stone-cutting, &e. 

2. By the square yard, as in papering, painting, ceiling, 
paving, &e. 

3, By the 100 square feet, as in flooring, slating, roofing, 

* 


brick-laying, &c. : ® 
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4. By the thousand, as in laying brick and rhingles, &c. 


(e.) Notgs.—1. Thetpainting of irregular surfaces, as fouldings, rind pillars, 
&c,, is estimated by finding the superficial contents of the mouldings, & : 


2. When brick-laying is estimated by the square yard or 10 uare feet, the work 
is understood to be 14 bricks or 12 inches thick. ‘ * 


(f) TABLE. se 
144 square inches (sq, in. pnie 1 square foot, marked sq, ft. 
9 square feet 1 square yard, JS age ya 
30} square yards “ “1 square rod, $0 Be EG 
40 square rods * -1rood, ae ie 
4 roods “ “acre, os ae 4 
640 acres _  “ ~ 1squ’remile, orsection,“ sq.m., sec. 
LESSON X. ry 


SURVEYORS’ SQUARE MEASURE. 


93. Surveyors’ measure is used in computing 
the area, or contents, of portions of land. : 


4 


(a.) TABLE. 
625 square links (sq. 1.) make 1 sq. rod, marked sq. rd. 


16 sq. rods ges AUSER CD SIM, cages SO sCH. 
10 sq. chains Zu. iol BETS; cate: eee 
640 acres 1 sq. mile, © sq.m. 


36 sq. miles (6 miles square) “ 1 township, “ Tp. 
(2) Nores.—1. A square mile is sometimes called a section. . > 


2 Civil engineers commonly use an engineer’s chain which consists of 100 Tinks, 
each a foot a 


LESSON XI. 
ave CUBIC MEASURE. 


ye is a solid having six equal square 
A —¥ cubic foot is a body, whose 


¥ 


Gi) length, breadth, and thick- ow 


1 yard 
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1 yard=3 feet. 


Z=@ Required the number of cubic 

iii feet in one cubic yard. 

| (a) A cubic yard isa solid, one 

yard, or three feet, in length, 1 yard, 
| or three feet, in width, and 1 yard, 

" or three feet, in thickness; therefore, 
a cubic yard will consist of three 


ti . SOE 


tiers of feet, ‘ tl 


8 feet. 


4 each tier consisting of three rows, 
and each row consisting of 3 cubic 
feet. : 


(b.) Anatysts.—Since there are 3 rows of cubic feet in 1 tier 
of feet, in 8 tiers there are 8 times 8 rows, which are 9 rots. 

Since in one row there are 8 cubic feet, in 9 rows there are 9 
times 8 cubic feet, which are 27 cubic feet. 

Therefore, in one cubic yard there are 27 cubic feet. Hence, 
to find the solid contents of a body, is deduced the following: 


Rute.— Multiply the LenetH by the BREADTH, god this 


a 
product by the THICKNESS. 


(c.) Cubte measure is used in estimating the beset of 


solids ; as wood, stone, capacity of cisterns, &c. - 
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(d.) 1. A load of earth contains a eubic yard. 
2. Light freight is estimated by the cubic foot, and heavy 
freight by weight. 
3. A pile of wood 8 feet long, 4 feet wide, and 4 feet 
high, contains 1’cord; and 1 foot in length of such a pile is 


called a cord foot. oe 
Ft eS 


4. A perch of stone or of masonry contains 243 cubic 
feet, and is 163 feet long, 14 feet wide, and 1 foot high. 


5. The dimensions of a brick are, usually, length 8 inches, ? 


breadth 4 inches, afd thickness 2 inches. 


6. Joiners, painters, and masons, make no allowance for 
windows, doors, &c. Masons make no allowance for the 
corners of the walls of houses or cellars. 


j (e.) TABLE. 
1728 cubic inches (cu. in.) make 1 cubic foot, marked cu. ft. 
' \2' cubic feet . < 


1 cubic yard, eu. yd, 
40 cubic ft. of round timber, or ' ihe Ticamtlagd « oO 
50 cubic feet of hewn ‘“ ‘ : ; 


16 cubic feet “ 1 cord foot, Ss. Cd. ft, 
8 cord feet, or | it 
1 cord of dart eCds 
128 cubic feet, ai 
perch of 

243 cubic feet ae | | ons orf « Poh, © 

ee masonry, 
& a 
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aid 
LESSON XII. . 


MEASURES OF CAPACITY. 
95>Measures of Capacity are cubic measures, 
and consist of measures of liquids, and measures of dry sub- 


stances. e. 
LIQUID, OR WINE MEASURE. 


(a.) Liquid measure is used in measuring liquids; 
as, molasses, water, vinegar, &c. 


(6.) TABLE. 
4 gills (gi.) make 1 pint, marked pt. 
2 pints “ 1 quart, St. at. 
4 quarts “« 1 gallon, > pal. 
314 gallons “© “Tt barrel, bbl. 


2 barrels, or 63 gallons “ 1 hogshead, “ - hhd. 


Nore. —The barrel and hogshead are often used. in estimating the capacity of cise 
terns, reservoirs, &c, 


(c.) The following table is sometimegused. 


36. gallons make 1 barrel of beer. 
54 gallons, or 14. barrels, “1 hogshead of beer. 
42 gallons “ 1 tierce. 

2 hogsheads, or 126 gallons, “ 1 pipe, or butt. 

2 pipes 6") di ton. 


(@.) Norzs.—1. The hogshead, tierce, pipe, and tun, are names of casks, and are 
usually gauged and have the number of gallons they contain marked on them, 


2. Ale or beer measure, formerly used in measuring ale and milk, is now seldom 
used, 


8. The English quarter consists of 8 bu. of 70 Ibs. each, and is 4 of the gross ton. 
LESSON XIII. 
a DRY MEASURE. 


96. Dry measure is used in measuring vegetables 
and articles not fluid; as grain, fruit, salt, ashes, &c. 
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(a.) TABLE. 
2-pints (pt.) make 1 quart, marked qt. 
8 quarts. « 1 peck, § sar oaks, 
4 pecks “ 1 bushel, 6. bul 
“ 


(6.) 
TABLE OF THE COMPARISON OF MEASURES OF CAPACITY, 
1 gallon, or 4 qts., Wine measure; contains 231 cubic inches. 
4 pk, or 4 qts., Dry measure, se 2684 « 
1 gallon,or 4 qts., Beer measure, “ 282 fe 
1 bushel, Dry measure, 21502 c 


deep, contains 1 bushel. 


LESSON XIV. 
MEASURE OF TIME. 
97. Time is the measure of duration. 


(a@.) TABLE. 

60 seconds (sec.) make 1 minute, marked min. 

60 minutes “ 1 hour, “ h. 

24 hours Fite de Gstyry ff da. 
7 days “ 1 week, “ aie 
4 weeks 2 days, or ia = 

30 days, i 1 month, “: mo: 

365 days 
52 weeks, 1 day “ -1 year; On faye: 
12 calendar months 


Q 


100 years “ 1 century, a 
ide. 
(b.) The calendar year is divided as follows :— 


% 
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Season. Names of month. No. of days. Abbreviations. 
cain 1. January, 31. Jan. 
bahay { 2. February, ~ 28 or 29. Feb. 
3. March, 31. Mar. 
Spring, | 4, April, 30. Apr. 
_ 5. May, . ; 31. — 
6. June, 30. Jun. 
Sune} 7. July, 31. — 
8. August, | 31. Aug. 
. 9. September, 380. Sept. 
Autumn, | 10. October, 31. Oct. 
11. November, 30. Nov. 
Winter, 12. December, GB has Dec, - 
365 or 366. 


(c.) Norus.—l. The exact length of a solar year is 365 days 5 h. 48 min. 49 BeC. 5 
but, for convenience, it is reckoned 11 min. 11 sec. more than this, or 865 da. 6 h.= 
865; days. This } day in four years makes one day, which every fourth year; 
(called bissextile, or leap year,) is added to the shortest month, giving it 29 days. 
The numbers denoting leap years are exactly divisible by 4; as, 1856, 1860, 1864: 
expeps Sead whose number can be divided without a remainder by 100, but 
not by 400, 

2. The pupil should carefully commit to memory the names of.the months in 


their order, and the number of days in each. He should associate the name of 


each month with the number of days it contains, independently, rather than 
rely on the common rhyme to assist the memory. Many persons through their 
whole lives are obliged to repeat, “Thirty days hath September, &c.,” when- 
ever they wish to recall the number of days in any particular month. 

8. In most business transactions 30 days are called a month and 52 weeks a year. 

4. The centuries are numbered from the commencement of the Christian era; 
the months from the commencement of the year; the days from the commence- 
ment of the month; and the hours from the commencement of the day (12 o’clock, 
midnight.) Thus, 9 o’clock A. M., May 28, 1860, is the end of the 9th hour of the 
28rd day of the 5th month of the 60th year of the 19th century. 


LESSON XV. 
CIRCULAR MEASURE. 
98. This measure is used in measuring arcs of circles, 


(@.) TABLE. — 
60 seconds () make 1 minute, marked '. 
60 minutes «“ 1 degree, i wate 
90 degrees “ 1 quadrant, «quad. 
4 quadrants “ 1 circumference,“ cir. 
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(b) NorEs.—1.. The longest distance 
across a circle is called the diameter. The 
distance around it is called the circumfer- 
ence. Any part of the circumference is 
called an arc, 

2. If any circumference, whether large 
or small, be divided into 860 equal arcs, 
each arc is called a degree. The degree 
is divided into 60 minutes, and the min- 
ute into 60 seconds. The length of a de- 
gree, minute, or second, depends on the 
sizeof thecircle. If the Size of the circle 
is increased or decreased, the length oj 
the degree, minute, or second, is also in- 
creased or decreased. 

8. The greatest circumference of the 
earth’s surface is about 24,930 miles; 1¢ 
of that circumference is one-860th of 


24,980 miles, which is 69} miles. 

4 A geographical or nautical mile is equal to 1! of the earth’s greatest circum- 
ference, which is found to be a little more than 1 statute mile and 49 rods. 

5. Latitude is measured north or south from the equator on any meridian, and 
is expressed in degrees, minutes, and seconds; thus, 48° 17/ 31/) north lat. denotes 
a position 43° 17/ 31/! north from the equator. 

6 Longitude is measured east or west from any given meridian, Washington be- 
ing generally used in the United States, Greenwich in England, and Paris in France ; 
thus, 430 17/ 13/! east long. from Greenwich denotes a position 43° 17/ 13// east 
from the meridian, which passes through Greenwich. 

7. The linear extent of a degree of longitude depends upon the latitude, and 
diminishes as the latitude increases; thus, at latitude 10° its extent is 359640 
feet; at lat. 40° it is 280106 feet; and at lat. 80° it is only 63612 feet. a 

8. Since the sun apparently goes around the earth once in 24 hours, in 1 hour it 
must pass over one 24th of 8600, which is 15°} hence, if, in the sun’s apparent 
motion, 15° of long require 1 hour, or 60 minutes of. time, one deg. will require 
one 15th of 60 minutes, which is 4 minutes 


Since 1° or 60/ long. requires 4 min., or 240 sec. of time, 1/ long. will require one : 


60th of 240 sec., which is 4 sec.; therefore, 15° long require 1 hour of time; 1° 
long. requires 4 minutes of time; 1! long requires 4 seconds of time. 
ANGULAR MEASURE. 
(c.) This measure is used for measuring difference of 
direction. 
(d.) TABLE. 
60 seconds (") make 1 minute, marked ’. 
60 minutes “ 1 degree, iy cas 
90 degrees “ rightangl, “ ra 


LESSON XVI. 
99. MISCELLANEOUS TABLES. 


{a.) PaRTICULARS. (b.) PAPER. 
12 units, or things, make 1 dozen. ' 94 sheets make 1 quire. 
12 do ‘1 gross. 20 quires ‘‘ 1 ream. 
12 gross : “ 1 great gross, 2reams ‘ 1 bundle. 
20 units 1 score. 5 bundles “ 1 bale. 


* 
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(c.) BOOKS. 
A sheet folded in 2 leaves is called a folio. 
# fe A stsintt “ a quarto; or 4to. 


& ks Scans « an octavo, or 8vo. 


3 Sanh 12 7 “ 9 12mo. 
& ee T6946 “« ~al6mo. 
ae oa i ite ams “ an 18mv. 
eS es 7 Ree «” .a 24mo. 
c rg dg « a 32mo. 


(d.) COPYING. 
Norz.—A folio varies in different states and countries, and usually contains 
from 75 to 100 words. 


¥ LESSON XVII. 
100, REDUCTION DESCENDING. 
_ EXAMPLES FOR PRACTICE. ” 
1. Change 46£. 6s. 8d. to the denomination of farthings. 
: MODEL OPERATION. 
£8. a 
46+6+8 
20s. 


Sak, PROOF. 
Ist. + 920s. 4 far.)44480far. 


e7:) 
926s. 
12d. 
1852d. 
926 


111124. 


8d. 


111204. 
4 far. 


8rd. 


“44480 «6 


2nd. 


12d.)111204. 
20s.)926s.-+-8d, 


468.468. 
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(a. ) Anatysts.—Ilst.. Change the pounds to shillings, and add 
the 6 shillings. 
Since in 1 pound there are 20 shillings, in 46 ‘pounds there 
are 46 times 20 shillings, which are 920 shillings, and 6 shillings ~ 


added make 926 shillings. 

2nd. Change shillings to pence, and add the 8 pence. 

Since in 1 shilling there are 12 pence, in 926 shillings there 
will be 926 times 12 pence, which are 11112 pence, which with 
8 pence added are 11120 pence. 

8rd, Change pence to farthings. 

Since in one penny there are 4 farthings, in 11120 pence 
there are 11120 times 4 farthings, which are 44480 farthings, 

Therefore, in 46£. 6s. 8d. there are 44480 farthings. 

(6.) Rute ror Repvucrion Descenpine.—Multiply 
the highest denomination of the given compound number by 
the number of units that it takes of the next lower denomina- 
tion to make one of this higher, and add to the product the 
given number, if any, of the lower denomination. 

Proceed in the same manner with each lower denomination, 
until the required result is obtained. 

EXERCISE, 
Require the pupil to compose, analyze, and prove, ten problems 


similar to the model example. 
‘a, ® 


101. REDUCTION ASCENDING. 
LESSON. XVIII. 
bs 8416784 far. to pounds. 


MODEL OPERATION. 
4 far.)8416784 far. 
——- Ist. 


12d.)2104196d. 
2nd. earner A 


~ 20s.)175349s.-+ 8d. 
3rd 
8767£.4+-9s. 
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PROOF, 
8767£. 9s, 8d. 
20s. 


1758408, 
9s. 


1753498. 
12d, 


2104188d. 
8d. 


2104196d. 
A far. 


8416784 “ 


(a.) Anatysis.—Iist. Change farthings to pence. 

Since in 4 farthings there is 1 penny, in 8416784 farthings 
there are as many pence as 4 farthings are contained times in 
8416784 farthings, which are 2104196. 

Qnd. Change pence to shillings. 

Since in 12 pence there is 1 shilling, in 2104196 pence there 
are as many shillings as 12 pence are contained times in 2104196 
pence, which are 175349, with a remainder of 8 pence. 

8rd. Change shillings to pounds, 

Since in 20 shillings there is 1 pound, in 175349 shillings 
there are as many pounds as 20 shillings are contained times in 
175349 shillings, which are 8767, with a remafhder of 9 shil- 
lings. 

Therefore, in 8416784 farthings there are 8767£. 9s. 8d.~ 

(6.) Rute ror Repuction Ascenping.—Divide the 
given denomination, by that number which it takes of this 
denomination to make one of the next higher. 

Proceed in the same manner to divide each quotient thus 
obtained, until the number is reduced to the denomination. 
required. The last quotient, with the several remainders 
annexed, will be the answer. 
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EXERCISE. 


Require the pupil to compose, analyze and prove ten problems 


similar to the model example. 


* . Change 6T. 17 ewt. 3.qrs. 19 Ibs. 8 oz 11 drs. to drams. 
MODEL OPERATION. 
6 T. 17 cwt. 3.qrs. 19 lbs. 8 oz. 11 drs. 


| 20 cwt. 


~ Ist. + 120 “ 


ard. 


5th, 4. 


av “a 


137 « 
4 qrs. 

548 
8 “cc 


551 


25 Ibs. 


2755 iG 
1102 
13775 * 

19 
18794 “* 

16 oz. 
82764 * 
18794 * 


920704 
8 “. 


220712 * 
16 drs. 


1324272 * 
220712 - 


3531392 “ 
a ie i “ 


3581408 “ 


1st. 


2nd. 


4th. 


PROOF. 


16 drs.)3531408 drs. 


16 0z.)220712 oz.+11 drs. 
bie 2nd. 
2b Ibs.)13794 lbs. +8 oz. 


4. qrs.)551 qrs.+19 Ibs. 
4th, 


20 cwt.)137 ewt.+3 grs, 
5th. 


6T.+17 cwt. 


ANAtyticaL Srmps. 
ist. Change T. to cwt. 
2nd. Change cyt. to qrs. 
8rd. Change qrs. to Ibs. 
4th. Change lbs. to oz. 
5th. Change oz. to drs. 


Awnatytican Sreps To Proor. 
1st. Change drs. to oz. 
2nd. Change oz. to lbs, 
38rd. Change Ibs. to qrs. 
4th. Change qrs. to ewt. 
5th. Change cwt. to T. 
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LESSON XIX. 


Nore.—The pupil should give a full analysis of each step of every example, as 
heretofore. 


Change 104 sq. m., 208 A., 2 R., 8 sq. rds., 2 sq. ee 88 
8q. in., to square inches. 


MODEL OPERATION. ‘ » 
ean m., 208 A., 2R., 8 sq. rds., 21 8g. yds.) 280. ft. 88'8q- in, - 
PROOF. 
Aso = ~. 144 sq. in.}418783741864 sq. in. 
—_ 9 sq. ft.)2908220429 sq. ft.88 sq. in. 
oe 380} : — : ei e ft. f 
sq. yds sq. yds.-2 sq. 
—— 4 q. sq. yds. 4 quarter 6q. yds. 
mae qd: 8d. Y a dq Y 3 
4k. 121 q. sq. yds. yi292542412 <3 ifs “4 
mathe, e 40 eq. 1d. )10G82168 Sq. ‘rds. +84 q. 8d. yas.=216q. yas, 
—— 4R. 2.267064 R.+8 aq. 
267054 ** rae cy 5.2% 
40 sq. rds. 640 A.)66763.A.+2 R. 
eS = 104 sq. mi.+203 A. 
f 
4y10682168 9 
——-B0}8q, yas. 
2670542 
820465040 
823185582 
2 6 
323185608“ 
9 sq. ft. 2 
shee eee a 
29 ity 
144 sq. im. 
ries2ssi716 
11632881716 
2908220429 
pas ae 
418788741776 
88 


418788741864 
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Awnatysis.—lst. Change square miles to acres and add the 
acres, : 

Formula.—Since in one square mile there are 640 acres, 
in 104 square miles there are 104 times 640 acres, which are 
66560 acres, which added to 203 acres make 66763 acres. 


2d. Change acres to roods and add the roods. 


* . Form.—Since in 1 acre there are 4 roods, in 66763 acres there _ 


are 66768 times 4 roods, which are 267052 roods, which added 
to 2 roods make 267054 roods. 

3d. Change roods to square rods and add the square rods. 

Form,—Since in 1 rood there are 40 square rods, in 267054. 
roods there are 267054 times 40 square rods, which are 10682160 
square rods, which added to 8 square rods make 10682168 
square rods. 

4th. Change square rods to square we and add the square 
yards. _ 

Form.—Since in 1 eat rod there are 30} square yards, in 
- 10682168 square rods there are 10682168 times 30} square 
yards, which are 323135582 square yards, which added to 21 
square yards make 323135603 square yards. 
5th. Change square yards to square feet and add the square 
feet. 
_ Form.—Since in 1 square yard there are 9 square feet, in 

823135608 square yards there are 323185603 times 9 square feet, 


which are 2908220427 square feet, which added to 2 square feet 


make 2908220429 square feet. 


6th. Change square feet to square inches and add the square 
inches. 

Form.—Since in 1 square foot there are 144 square inches, 
in 2908220429 square feet there are 2908220429 times 144 
Square inches, which are 418783741776, which added to 88 
Square inches inate 418783741864 square inches. 


“a 


aa 
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Therefore, in 104 sq. m., 208 A., 2 R., 8 sq. rds., 91 sq. yds, 
2. sq. ft., 88 sq. in., there are 418783741864 sq. in, 

Anatysis or Proor.—Ist, Change square inches to square feet. 

Formula.—Since in 144 square inches there is 1 square foot, 
in 418783741864 square inches there are as many square feet as 
144 square inches is contained times in 418783741864 Square 
inches, which are 2908220429, with a remainder of 88 square 
inches. 

2d. Change square feet to square yards. 

Form. Since in 9 square feet there is 1 square yard, in 
2908220429 square feet there as many square yards as 9 square 
feet are contained times in 2908220429 square feet, which are 
823135603, with a remainder of 2 square feet. 

8d. As square yards can not conveniently be changed directly 
to square rods, change them to gwarter square yards. 

Form.—Since in 1 square yard there are 4 quarter square 
yards, in 80} square yards (the number of square yards in a 
Square rod) there are 30} times 4 quarter square yards, which 
are 121 quarter square yards. 

form.—Since in 1 square yard there are 4.guarter square 
yards, in 823185603 square yards there are 323135603 times 4 
quarter square yards, which is 1292542412 guarter square yards. 

4th. Change gvarte? square yards to square rods, 


Form.—Since in 121 quarter square yards there is 1 square 
rod, in 1292542412 guarter square yards there are as many * 
Square rods as 121 guarter square yards are contained fimes in 
1292549419, which aré 10682168, with a remainder of 84 tt 
ter square yards, equal to 21 square yards, 

5th. Change square réds to roods. 


| Form.—Since in 40 square rods there is 1 rood, in 10682168 
square réds there areas many roods as 40 square rods are con- 
tained times in 10682168 square rods, which are 267054 rodds, 

’ with a remainder of 8 square rods. 
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6th, Change roods to acres. 

Form,—Since in 4 roods there is 1 acre, in 267054 roods there 
are as many acres as 4 roods are contained times in 267054, 
which are 66763, with a remainder of 2 roods. 

7th. Change acres to miles. 

Form.—Since in 640 acres there is 1 square mile, in 66763 
acres there are as many square miles as 640 acres are contained 
times in 66768 acres, which are 104, with a remainder of 203 
acres. 

Therefore, in 418783741864 sq. in. there are 104 sq. m., 203 
A., 2.B., 8 sq. rds., 21 sq. yds., 2 sq. ft., 88 sq. in. 

EXERCISE. 


Require the pupil to compose, prove, and analyze, twenty problems 
similar to the model examples. 


LESSON XX. 
102. ADDITION OF COMPOUND NUMBERS. 


What is the sum of 36 bu. 2 pks. 6 qts. 1 pt., 25 bu. 1 pk. 
2 pts., 18 bu. 3 pks. 7 qts. 1 pt., 9 bu. 2 qts. 1 pt.? 


M° DEL OPERATION. 
386bu. 2pk. 6qts. 1 pt 
95 “ if “ 0 6c 2 (<4 
18 iT 8 “cc 7 66 1« 

9 19 (0) “ 2 % T cc 


90 bu. Opk. Igqt. I pt. 


(a.) Anatysts.—For convenience write the denominations so 
that pints may stand in the column of pints, quarts in the col- 
umn of quarts, pecks in the column of pecks, &c. 

(6.) For convenience begin the addition with the column of 


pints. 
(c.) 1, 2, 4, 5; 5 pts. equal 2 quarts and 1 pint; write the 1 
4 1 


64 COMPOUND NUMBERS. 


pint under the column of pints, and add the 2 quarts to the 
sum of the — 

(d.) 2, 9, 15, 17; 17 quarts are equal to 2 pks. and 1 quart; 
write the I quart under the column of quarts, and add the 2 
pecks to the sum of the pecks. 

(e.) 8, 4, 6, 8; 8 pecks are equal to 2 bushels and 0 pecks ; 
write a cipher ander the column of pecks, and add the 2 bush- 
els to the sum of the bushels. 

(7) 9, 27, 52, 88, 90; write the 90 bushels under the column 
of bushels. 

(g.) Therefore, the sum of 36 bu. 2pks. 6 qts. 1 pt.; 25 bu. 1 
pk. 2pts.; 18bu. 8pks. 7 qts. 1 pt.; 9bu. 2qts. 1 pt.; is 90 bu. 
1 qt. 1 pt. é 

(h.) Rute.— Write the numbers. so that those of the same 
denomination may stand in the same column. 

Add the lowest denomination as in simple numbers, carry- 
ing one for as many units as it takes of the denomination 
added to make one of the next higher. 

(t.) Proor.— The same as in simple numbers. 


LESSON XXI. 


103. SUBTRACTION OF COMPOUND 
NUMBERS. 


From 24]b. 60z. 5 pwt. 12 gr. fake 14]b. 9 oz. 10 pwt. 
7 gr. 
MODEL OPERATION. . 
241b. 6o0z. Spwt. 12 gr. 


a6 96 30 « et 


9 Ib. 80z. 15 pwt. 5 gr. 
(a) Awnatysts—For convenience write the subtrahend under 
the minuend, so that grains may stand under grains, penny- 
weights under pennyweights, ounces under ounces, &c. 


r) 
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(0.) For convenience begin with the lowest denomination to 
subtract. 

Ter. taken from 12 gr. leave 5 gr.; write the 5 gr. under the 
column of grains. : 

(c,.) As 10 pwt. can not be subtracted from 5 pwt., take 1 oz. 
from 6 0z.; 1 oz. is equal to 20 pwt., which added to 5 pwt. 
make 25 pwt.; then 10 pwt. taken from 25 pwt. leave 15 pwt., 
which is written under the column of pwts. 

(d.) As 9 oz. can not be taken from 5 oz., take 1 lb. from 24 
lb.; 1 Ib. is equal to 12 oz., which added to 5 oz. make 17 oz. ; 
then 9 oz. taken from 17-0z. leave 8 oz., which is written under 
the column of ounces. 

(¢.) 14 1b. taken from 93 Ib. leave 9 Ib., which is written un- 
der the column of pounds. 

(7) Therefore, 14 lb. 9 oz. 10 pwt. 7 gr. taken from 24 Ib. 6 
oz. 5 pwt. 12 gr. leave 9 Ib. 8 oz. 15 pwt. 5 gr. 


(g-) RuLu.— Write the subtrahend under the minuend so 
that numbers of any denomination may stand uider numbers 
of the same denomination. 

Subtract the lowest denomination of the subtrahend from 
the corresponding denomination in the minuend, as in simple 
numbers. 

Tf the number of any denomination in the minuend ts less 


than the number of the same denomination in the subtrahend,. 


add, to it as many units as it~takes to make one of the neat 

higher denomination, and then subtract; then consider the 

next higher denomination of the minuend diminished by one, 

and proceed in the same manner with each denomination. 
(4.) Proor.—Prove as in simple subtraction. 
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LESSON XXIi. 


104, MULTIPLICATION OF COMPOUND 
NUMBERS. 


Tf one acre of land cost 14£, 5s. 8d. 2 far., what will 9 
acres cost ? 
MODEL OPERATION. 
14£. 5s. 8d.. 2 far. 
9 


128£. 11s. 4d. 2 far. 


(a.) Anatysis.—If 1 acre costs 142. 5s. 8d. 2 far., 9 acres will 
cost 9 times 14£. 5s. 8d. 2 far. 

(6.) AnatyricaL Srups.—i. 9 times 2 far. are 18 far., equal 
to 4 pence and 2 farthings; write the farthings in the place of 

farthings, and add the 4 pence to the product of the pence. 

- 9. 9 times 8d. are 72d., which added’to 4d, makes 76d, ; 76d. 
equal 6s. and 4d.; write the 4d. in the place of pence, and add 
the 6s. to the product of the shillings. 

8. 9 times’ 5s. are 45s., which added to 6s. make 51s.; 51s, 
equal 2£. and 11s.; write the 11s. in the place of shillings, 
and add the 2£. to the product of the pounds. 

4, 9 times 14£. are 126£., which with 2%. added, make 128£., 
which is written in the place of pounds. 

(c.) Therefore, if 1 acre of land cost 14£. 5s. 8d. 2 far., 9 acres 
will cost 1284. 11s. 4d. 2 far. 


(d.) RuLu.— Write the multiplier under the lowest denomi- 
nation of the multiplicand. 

Multiply as in simple numbers, and carry as in addition 
of compound numbers. 

(e.) Proor.—Prove as in simple numbers. 
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LESSON XXIII. 
105. DIVISION OF COMPOUND NUMBERS. 


Tf 5 acres of Jand produce 102 bu. 3 pks. 1 qt. of wheat, 
how much will 1 acre produce? 


MODEL OPERATION. 
5 )102 bu. 3 pks, 1 qt. 0 pt. 


20 bu. 2 pks. 1 qt. 13 pt 


Anatysis.—(a.) If 5 acres of land produce 102 bu. 2 pks. 1 qt. 
of wheat, 1 acre will produce one-fifth of 102 bu. 2 pks. 1 qt. 

(b.) Anatyticat Srups.—l. } of 102 bushels is 20 bushels, 
with a remainder of 2 bushels, equal to 8 pecks; write the 20 
bushels in the place of bushels, and add the 8 pecks to the 
pecks, 
®9. 8 pecks and 8 pecks are 11 pecks, and } of 11 pecks are 
2 pecks, with a remainder of 1 peck, equal to 8 qts.; write the 
2 pecks in the place of pecks, and add the 8 qts. to the qts. 

8, 8 qts. and 1 qt. are 9 qts., and 4 of 9 qts. is 1 qt., with a 
remainder of 4 qts., equal to 8 pints; write the 1 qt. in the 
place of qts., and add the pts. to the pts. 

4, 1 of 8 pts. is 12 pts., which write in the place of pts. 

(c.) Therefore, one-fifth of 102 bu. 8 pks. 1 qt. is 20 bu. 2 pks, 
1 qt. 13 pts. 

(d.) Rutx.— Divide the highest denomination as in sim- 
ple numbers, and each succeeding denomination in the same 
manner, tf there be no.remainder. 

Uf there be a remainder after dividing any denomination, 

change it to the next lower denomination ; addit to the num- 
ber of that denomination, if any, and divide as before, until 
each denomination is divided. 

(e.) Proor.—Prove as in simple numbers. 
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COMPOUND NUMBERS, 


EXAMPLES FOR PRACTICE. 


Reduce 


. £84. 8s. 8d. 8 far. to far. 
. £187. 19s. 7d. to pence. 


47 guineas to pence. 


. 89786 sovs. to pence. 

. 8874184 far. to pounds. 

. 418786 far. to half-crowns. 
. 418783 grs. to ounces. 

. 84 lbs. 8 pwt. to grains. 

. 113 Ibs. 6 oz. to ounces. 

. 3786434 grs. to pounds, 

. 58 tbs. 18 drs, to drams. 

. 883 owt. 8 oz. to ounces, 

. 48 T. 88 Ibs. to pounds. 

. 8871678346 drs. to T. 

. 87 T. 14 ewt. 8 qrs. 19 Ibs. 


6 oz. 13 drs. to drams. 


. 187 bu. rye to Ibs. 

. 9% 25D to grains. 

. 87456 grs. to tb. 

. 887867 grs. to 3. 

. 467. deg. to miles. 

. 37841673 in. to fur. 

. 874186 mi. to yds. 

. 47188 hands to ft. 

. 87184 ft. to spans. 

. 8748 sq. yds. to sq. in. 

. 418378 sq. yds. to A. 

. 878 A. to sq. rds. 

. 41876 sq. yds. to A. 

. 4183 A. to sq. yds. 

. 879786418 sq. 1. to sq. mi. 
. 13 sq. mi. 11 A. 3 gq. chs, 


to sq. 1. 


. 4878346 sq, J, to A. 


33. 
34, 
35. 


36 


39. 
40. 
. 874 bar. to quarts. 

. 14 bus. 2 pks. 7 qts. to pts. 
. 25 bus. 3 pks. to pts. 

. 37184 pts. to bus. 

. 418371 pts. to pks. 

. 40783064 sec. to years. @ 

. 871834 sec. to weeks. 

. 13 yrs. 9 mo. 12 da. to hrs. 
. 14 0.9 mo. 8 da. to hours. 
. 878874’ to signs. 2 
. 48° 38’ to minutes. ’ 

. 41887° to circles, 

. 12 cir. 12° 14” to sec. 

. 41878384” to degs. 


37. 
38. 


Reduce 
37 cd. ft. to cu. in. 
417 cds, to cu. in. 
471837 cu. in. to cu. yds. 
41 pch. stone to en. ft. 
41878 cu. ft. to peh. 
43 hhds. 14 gals. 3 qts. 1 pt. 
to gills. 
16 bar. 12 gals. to pts. 
4178841 gi. to bar. 


Multiply 


. 14 A. QR. 26 sq. rd. by 8. 
. 6 yds. 2 ft. 9 in. by 12. 
. 9 ou, yds, 15 cu. ft. 520 eu. 


in. by 5. 
Divide 


. 129 A. 2 R. 25 sq. yds. by 9. 
. 413 mi. 7 fur. 3 yds. 9 ft. 2 


in. by 8. 


. 858 A.1 R. 17 sq. rds. 6 sq. 


yds. 2sq. ft. by 97%. 


» ; 
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APPLICATION OF DENOMINATE NUMBERS. 


N. B.—The teacher should require the result of each of the following 
questions proved. 


61. If 1 bushel of oats costs 65 cents, what will 98 
bushels cost ? : 

62. If a geography costs $0. 87h cents, what will 389 
cost ? 

63. If I buy a horse for $128.371, how much must I pay 
for 327 horses at the same rate ? 

64, What will 45 doz. plates cost at 624 cts. per dozen ? 

65. What will 63 doz. pen-knives cost at $34 per dozen ? 

66. What will 5 doz. silver spoons cost at $74 per dozen ? « 

67. What will 24 silver spoons cost at $74 per dozen ? 

' 68, What will 12 silver spoons cost at $74 per dozen ? 
69. What will 6 silver spoons cost at $74 per dozen ? 
70. What will 18 silver spoons cost at $74 per dozen? 
71. What will 35 silver spoons cost at the same rate? 

what will 41 cost? what will 52 cost? what will 89 cost ? 

_ 72, Ashoemaker sold 15 pairs of beots for $67.50 ; how 
much did he get a pair? 
73. A merchant sold 65 Ibs. of sugar for $3.98 ; how 
much was that a pound ? 
74, A gentleman divided $5 equally among 37 boys 5. 
how much did each receive ? 
75. How many entire yards of calico can I buy for 


- $73.37 at 13 cents a yard, and how much money will I © 


have left? 

76. How many entire dozens of eges can I buy for $95 
at 94 cents per dozen, and how much pamey will I have 
left? 


4 
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77. Aman paid $150 for 27 pairs of bootie ; how much was 
that a pair ? 

78. If I pay $5. 75 for traveling 37 eer how much is 
‘the fare per mile? 
ei 79. How many square feet in a floor 37 ft. long and 18 

Pi oft, wide, 

ee 80. How many acres in a u field 40 rds. long and a rds. 

— ewide? 
81, How many yards of carpeting, a yi ie, will it 

-take to cover a floor 18 feet square? _ 

~~ ay 75082. eFLow many yards of plastering are required. to cover 

the four sides of a room 18 ft. long, 15 ft. wide, and 9 ft, 

high? 

~ 83. How many hitting: wil it take to cover both sides 

: ef a roof whose ratters are 20 feet and whose ridge pole is 

26 feet long, if one shingle covers 6 square inches ?- 

84. How. anny eubic fe in a block of granite 65 ft. long, 


i igh, and 4 ft, wide? brood ‘ 
86. How many cubic feet in a “fae 12 ft. lng, 8 ft, 6 in. 
in ¥ th, and 5 ft. 4 in. in depth? nae 
37. How many cubic feet in a bir 12 fe tong, 9 ft. 


t 47 gals. ? In 131 ain a 
90. How many gallons of water w 
tains 2541 ‘cubic inches? 


.. 
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92. I have a box 3 ft. long and 2 ft. wide, how deep 


‘must I make it to hold 5 bhds. of water. 


93. I have a vessel 2 ft, wide and 3 Tt. deep, how long 
must it be to hold 10 barrels of vinegar? 

94. I wish to make a vat which will hold 4 barrels; 
what must be its dimensions, ifthe length and depth are each 
2 ft.? If the width and depth are each 3 ft. ? 

95. A man bought-3 hogsheads of molasses at 75 cents 
per gallon, and paid for it with hewn timber at 5 cents per 
ft.; how many loads did it take to balance the account ? 

96. Mr. Smith bought 8 barrels of molasses at 80 cents 
a gallon and paid for it with wood at $5.50 per cord ; how 
many cords did it take to balance the bill? 

97.* A liquor dealer sold 12 barrels, 13 gallons, and 
3 quarts of brandy at $3.274 per gallon, and took in pay a 
silver tea set at 50 cents per pennyweight ; what was its 
weight ? 

~98. A man sold 98 gals., 3 qts., 3 pts., 2 i ei of whiskey 
at $1. 37k per gallon, and took his pay in salt at % acent per 
pound ; how many barrels did he receive? 

99, I bought 37 bus., 3 pks., 2 qts. of oats at 85 cents 
per bushel, and took in pay cheese at 6 cents No pounds 
how many pounds didI receive? 

100. What will it cost to manufacture, at a cent per 
pound, the quantity of cheese that can be made from 120000 _ 
pounds of milk, if ‘10 pounds a milk. will make 1 pound of 
cheese t= => 
101. I sol 130 bushels of applesat 87 cents per bushel ; 

er can I ee at 124 cents per gallon? Kale: 
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102. I bought 14 bbl., 11 gals., 3 qts. of vinegar at 25 _ 
cents per gallon, and paid for it with potatoes at 25 cents 
per peck; how many bushels of potatoes must I give? 

103. There is a vat the inside measurement of which is 
13 ft. in length, 12 ft. in width, and 9 ft, in depth; I gave 
a boy $2 for pumping it full of water, how much was that 
per hogshead ?° ; 

104, My cellar is 30 ft. in length, 20 ft. in width, and 
8 feet in depth; it is filled with water; how much will it 
cost me to have it pumped out at 5 cents per hogshead ? 

105. I sold 185 bus., 2 pks., 2 qts. of wheat at $1.25- 
per bushel, and took pay in sugar at 5 cts. Per, Ib. ; how 
much sugar did I receive? 

106, What is the difference of time between Posto and 
Albany ?* 

107. What is the difference of time between Buffalo and 
Chicago ? 

108. When it is noon at Albany, what is the time at 
Boston? at Buffalo? at Chicago? at Washington? 

109. A gentleman’s watch was correct at Greenwich ; 
will it be too slow or too fast when he arrives at Washing- 
ton, and how much, the difference of longitude being 77° ? 

110. The passengers of a steam-ship in longitude 40° 
30’ west from Greenwich correct their watches, when in lon- 
gitude 65° 38’ east from Washington they wish to correct 
them again, must oP turn them forward or back, and how 
much ? 

111. On Monday, at noon, a vessel’s chronometer 
shows eleven o'clock; on Saturday, at noon, it shows 15 
minutes past ten; is the vessel sailing in an easterly or 
_ westerly direction? How many degrees has it sailed be- 
“ tween Monday noon and Saturday noon ? ; 

* Note. le the difference of longitude refer to a large Atlas) 
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112. A vessel sailing on the equator finds the difference 
of time between two observations to be 1h. 28 m. slow; 
in which direction is the vessel sailing, and what is the 


number of English miles which it has sailed ge the 


time ? 

113. What is the entire weight of 72 hogsheads of sugar, 
each weighing 12 cwt. 3 qrs. 8 lbs., and what will it cost at 
$80 per cwt. ? 

114. A rai] car runs 73 miles 2 fur. in 4 hours, and in 
the five succeeding hours, 98 miles ; what is the average rate 
of speed per hour for the 9 hours? 

115. A grocer having purchased 98 cwt. 2 qrs. of sugar, 
sold 10 ewt: 1 qr. 20 lbs. ; what was the remainder worth at 
$7.37 per hundred weight? 

116. A lady bought 12 teaspoons, each weighing 16 
pwt. 20 grs., and 6 table-spoons, each weighing 1 oz, 12 
pwt.; what was the whole weight of the spoons? 

117. How many pounds of sugar in 28 barrels, each con- 
taining 2 cwt. 1 qr. 17 lbs.? 

118, If from a piece of land containing 5 A. 3 R.. 2 sq. 
rds., 9 R. and 72 sq. rds. are taken, how much will remain? 

119. Divide a tract of land containing 1418313 sq. rds. 
into 26 farms, one-half of them to contain twice as much land 
as the other half; how many sq. rds. will there be in each? 


120. A merchant buys 3 hogsheads of molasses at 29 cts, ~ 


per gallon and sells it for 82 cents; what is his entire gain? 


121. If 8 horses eat 12 bus. 2 pks. of oats in 8 days, 
how many bushels will 28 horses eat in the same time? 

122. How many pounds of sugar at 9 cts. per pound 
must be given. for 2 cwt. 43 Ibs. of pork at 6 cts. per 
pound ? 

123. How many cubic feet in a room 18 ft, long, 16 ft, 
wide, and 10 feet high ? 
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124. A man wishes to ship. 720 bushels of corn in bags 
which will hold 2 bus. 2 pks.; how many bags does he re- 
quire ? 

125, A man has 825 bags of potatoes, each holding 
2 bu. 1 pk.; how’ much are they worth at 70 cts. per 
bushel ? : 

126. How many shingles will it take to cover the roof 
of a building which is 60 ft. long, and the slant width of 
each side of which is 28. ft., if each shingle is 4 inches 
wide and 18 inches long, and lies one-third to the weather ? 

127. There is a house 56 ft. long, and each of the. two 
sides of the roof is 25 feet wide; how many shingles will it 
take to cover it, if it require 6 shingles to cover a square 
foot? ; 

128. There is a pile of wood 120 ft. long, 5 ft. high, an 
A ft. wide; what is it worth at $5 per cord ? 

129. How much must be paid, at 20 cents a square yard, 
for plastering the ceiling of a room 33. ft. long and 18 ft. 
wide ? 

130. What will it cost to paint the outside of a house 
37 ft. long, 22 ft. wide, and 19 ft. high, at 25 cts. per square 
yard ? 
131. An apothecary, in compounding 20 boxes of pills, 
each box containing 25 pills, used 6 grs. of aloes, 5 grs. of 
rhubarb, and 4 grs. of calomel in each pill; how much did 
he use of each ? 

132. If a cubic foot of white-oak wood weighs 55 
pounds, and a cubic foot of white-pine wood weighs 30 
pounds, how much will a load weigh which is composed of 
one quarter of a cord of white oak and a cord and a quarter 
of white pine ? 

133. Valparaiso is in latitude 83° 2’ south, and San 
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Francisco 37° 48' north; what is their difference of lati- 
tude? 

134. Philadelphia is 39° 56’ north, and Mobile is 30° 
41’ north; what is the difference of their latitude 2 

135. What is the difference of longitude between Wash- 
ington, whose longitude is 77° 16’ west, and Paris, whose 
longitude is 2° 20’ east 2 

136. What is the difference of longitude between Rah- 
leigh, situated 78° 48’ west, and Sacramento city, 120° 
west ? ; 

137. How many bottles containing pints, quarts, and 2 
quarts of each an equal number, may be filled from 2 
hogsheads of wine ? 

138. A grocer bought 10 barrels of cider at $1.50 a bar- 
tel, and after converting it into vinegar he retailed it at 
6 cents per quart ; how much was his whole gain ? 

139. A physician bought 11]b. 10 oz. of quinine at 
$40.50 per pound Avoirdupois, and sold it in doses of 10 grs. 
at 25 cents each; did he make or lose, and how much? 

_ 140. The great pyramid measures 763 feet on each side 
of its base, which is square; how many acres does it cover? 

141. The roof of a house is 30 feet long, the width of 


each side is 20 ft.; what will the roofing cost at $3.50 per 


square of 100 ft.? 

142. The top of a cistern is 5 ft. 4 in. square and 6 ft. 
deep; how many hogsheads of water will it hold? 

143. When I arrived in Chicago I found my chronom- 
eter 1 h. 6 min. 52 sec. slow; how far and from what di- 
rection had I come? ‘ 

_ 144, How many U. S. bushels in a bin 8 ft. 9 in. long, 
6 ft. 8 in. wide, and 3 ft. deep? 

145. The top of a cistern is 8 ft. square; how deep must 

it be to contain 100 hogsheads ? 
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PART SECOND. 
SECTION IX, - 
PROPERTIES OF NUMBERS, &c. 
LESSON I. 


DEFINITIONS. 


106, An Integer is an entire unit, or a collection 


of entire units. 
-ILLustTRATION.*—A collection of entire units is an inte- 


ger; 3, 9, 7, 14, are collections of entire units, therefore they 
are integers. 

107, An Odd number is one that can not be di- 
vided by 2 without a remainder. 

108. An Even number is one that can be divided 
by 2 without « remainder. 

109. A Prime number is one that can be exact- 
ly divided only by itself and one. 

110. A Composite number is one that can be 
exactly divided by an integer other than itself and one. 

Bia. Numbers are said to be prime to each other, when 
no number will divide each of them without a remainder; 


as, 7, 4, 15, and 11. 


$22, A Prime Factor of a number is a prime 
number that will divide it without a remainder. 


4 ile Nore,—Every number is a Prine number, or is composed of prime 
‘actors 


113. A Composite Factor of a number isa com- 
posite number that will divide it without a remainder. 


*Notr.—Hach of the Cohewing, definitions should be illustrated in a similar man- 
ner by the ay in the recitation. 


- 
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Norz.—(a.) Unity or 1 is not regarded as a material factor, since multiplying or 
dividing a number by 1 does not alter its yalue. 

(@.) Although no direct process has been discovered by which prime numbers 
may be distinguished, yet the foilowing facts will aid in determining whether a 
number is prime or not. 


1. Every even number is divisible by 2. 
InFERENCE.*—AIl prime numbers except 2 must be odd. 


2. If the sum of the digits of any number is divisible 
by 3, the number is divisible by 3. 

3. Every number whose right hand figure is a cipher or 
5 is divisible by 5.. 

4, Every number oceupying three or four places, whose 
right hand figures are contained in the left hand figure or 
figures exactly 3 times, is divisible by 7; as, 602, 3913. 

5. Every number occupying three or fowr places, whose 
two right hand figures contain the left hand figure or figures 
exactly 5 times, is divisible by 7; as, 840, 1155. 

6. Every number occupying four places in which two 
like figures have two ciphers between them is divisible by 
7, 11, and 13; as, 2002, 8003. 


Questions. — What isan integer? (106.) Whatisthe difference 
between an odd and an even number? (107.) (108.) Between a 
prime and a composite number? (109.) (110.) When are numbers 
prime to each other? (111.) What is the difference between prime” 
and composite factors? (112.) (118.) Isa unit ever considered a 
factor ? (113., a.) 


= LESSON II. 


414, THE ANALYSIS OF COMPOSITE 
NUMBERS. 


What are the prime factors of 60? 


* Note.—Let the pupil be required to illustrate each of the following facts, and 
draw the inference from it. = 
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MODEL: OPERATIONS. 


(1.) i (2.) 


2)60 (a.) 60=230. 
a (6) 30=2x15. 

a30 (¢.) 15=8 X65. 

8)15 60=2X2X3X5=2?X3X5. 
5 : 


Awnatysis.—(a.) By trial it is found that 60 is composed of 
two factors, 2 and 30, of which 2 is prime, and 30 composite. 

(0.) The composite factor 30 is composed of two factors, 2 

~ and 15, of which 2 is prime, and 15 is composite. 

(c.) The composite factor 15 is composed of two factors, 3 
and 5, both of which are prime. 

‘Therefore, by trial, the prime factors of 60 are (2.) found to be 
2, 2, 3, and 5, written 2?, 3, 5. 

(d.) Ru.e.*— Divide the given number by the least prime 
number that will divide tt without a remainder, and each 
quotient in the same manner, until the quotient ts a prime 
number. The divisors and last quotient will be the prime 
factors required. 

(e.) Proor.—WMultiply the prime factors together, and if 
the product equals the number, the work ts correct. 


Qurstrons.—W hat is-a unit? (1.) What is a number? (2.) What 
is the difference between an abstract and a concrete number? (3.) 
(4.) Of what does Arithmetic treat? (5.) ‘What isa quantity? (6.) 


*Notrs.—1. As the first operation is most convenient in practice the rulo is 
framed with reference to it, but the pupil ‘should also be required to deduce a rule 
from the analysis. ‘ 

2. When the same factor is contained more than once in the same number, the 
repetition is usually denoted by a small figure writtes above and to the right of the 
number which expresses the factor; thus, 77=7 7X7; 23X8><52=22K2«K38K 
55. “The number thus placed above and to the right shows how often the factor 
is taken, and is said to denote the power; thus, 3x8<33=8!, and is called the 
fourth power of three. 
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What a problem? (7.) What the difference between a simple and a 
complex problem ? (8.) (9.) Whatis an analytical step? (10.) What 
isan analysis? (11.) Whatisarule?(12.) Whatis the difference be- 
tween an analysis and a rule? (11.) (12.) What is an axiom ? (14.) 
Which are the fundamental rules? (15.) Can unlike things or num- 
bers be added? (16., a.) Can unlike things or numbers be subtract- 
ed? (16., 6.) Can unlike things or numbers be compared? (16., ¢.) 


LESSON III. 


What are the prime factors of each of the following 
numbers? : 


1. 24° 7.145 13.. 864° 19. 7007. 25. 24024 
2. 386 8.225 14. 945 20.46096 26. 387076 
3. 48 9.796 15. 8420 21.38148 27. 137456 
4.144 10.576 16.18500 22.17199 28. 627510 
52 206" 17. 19965" 23, 38913 “290 "26840 
6.186 12.344 18.12496 24.41834 380. 1179386 


Qurstions.—W hat is Notation? (17.) What is the difference be- 
tween the Roman and Arabic notation? (18.) (19.) What is the dif- 

_ ference between the simple and the local value of a figure ? (20.) (21.) 
What-is the use of the cipher? (22.) What letters are used in the 
Roman notation? (18.) What is the effect of repeating letters? 
(18., &.) What effect has a letter of less value written before one of 
greater value? (18., ¢.) What when written after? (18., d.) What effect 
has a dash placed over a letter or combination of letters?(18., ¢.) What 
is the difference between Notation and Numeration? (17.).(28.) Re- 
peat the Numeration table by periods from right to left. (25.) From 


left to right. What should be done with vacant places? (26.) With — 


vacant periods? (27.) ” 


LESSON Iv. 

118. To multiply or divide by the factors of composite 
numbers. Bel pale 

It is required fo multiply 346 by 24. 


ry 
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MODEL OPERATION. 


846 Multiplicand. 
A One factor of 24. 


1384 Product of 3846 4. 
6 The other factor of 24. 


8304 Product of 6 times (4 times 346.) 


Awatysis.—It is required to multiply 346 by twenty-four. 
The multiplier 24 is composed of two factors, 4 and 6. 

If the multiplicand is multiplied by 4 the product is 6 times 
too small, for 4 is 6 times smaller than 24; hence this product 


1384 must be multiplied by 6, and 1884 multiplied by 6 equals 


$304, ” 
Therefore, 346 multiplied by 24 equals 8804. 


‘Norr.—Each pupil should be required to deduce a rule from the analysis, and 
present it in writing for the inspection of the teacher, or to be read in the class and 
subjected to its criticism. 

LESSON .V. 
In each of the following examples multiply by the factors 
of the multiplier. 
81. 687842386 |36, 57868934182 |41. 416746877 
82. 4871067 X24 |387. 46708348666 |42. 567086499 


83. 871862 108 |88. 47086864432 |43. 3716742864 


34, 4867872 39. 5407864384 |44. 4716070225 
35. 41607263 |40. 8716024144 |45. 872641520 


Quzst1ons.—How are periods usually separated? (27., a.) What 
is the sum of two or more nuinbers? (30.) What is Addition? (31.) 
Subtraction? (39.) Multiplication? (46.) Division? (64.) What is 
the sign of Addition? (32.) Of Subtraction? (43.) Of Multiplica- 
tion? (51.) What are the signs of Division? (62.) What is the sign 
of Equality ? (33.) The Dollar sign? (34.) What is the order of 
solving problems? (35.) Repeat the analysis of an example in Ad- 
dition. (36.) How is Addition proved? (86.,7.) Subtraction? (44.,7.) 
Multiplication? (53., 2.) Division? (64., 7.) What is the difference 
of two numbers? (38.) What is the Minuend?(40.) What is the 
Subtrahend? (41.) What is the answer in Addition called? (80.) In 
Subtraction? (42.) In Multiplication? (49.) In Division? (57.) ‘ 


i 
° 


; i =f a oC 
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LESSON VI. 
It is required to divide 8746 by the factors of 210, and fi 


to find the true remainder. . 

ILLUsTRATION.—What number of baskets is required to 
‘contain 8746 cherries, if each basket holds 210 cherries; ai 
and how many cherries will remain? ec cee 


MODEL OPERATIONS. 


had : _(a.) ~ 
Dividend. 
HAD ae 5)3746 cherries. 
Ast. 


- (7)124 piles+5 bunches. 
d.~ — 
17 baskets-+-5 piles 


Divisor. Factors. 


i 6)749 are 
2d. 


210= 5X6 x7. 
(O) 
- Piles, | Bunches Cherry. 
B05 5b fol 
6 bunches. ate! 
30 ce 
Se Nia 
a 19 he LBs ee 
ee: 0d cherries. 
, . 175 z 5th. 
» ort 


nine “« no. remaining. 
Find the number of baskets, 


82 PROPERTIES OF NUMBERS. 


Anatytican Sreps.—l. Divide 8746 cherries into bunches 

aid 5 cherries each. 
. Divide 749 cherries into piles contin 6 bunches each. 

3. Find the number of baskets required to hold 124 piles, 
each basket containing 7 piles. 

4. Find the number of bunches in 5 piles, and add the 
bunches remaining. 

5. Find the number of cherries in 85 bunches, and add.the 
cherries remaining. 

Conciuston.—Therefore, 17 baskets are required, and 176 
cherries remain. 


Norr.—Let the pupil be required to write a rule for dividing by the factors of a 
composite number, and finding the true remainder. 


LESSON VII. 


» 46. Divide 3786412 by the factors of 294, and find the 
true remainder. ; E 
47. Divide 418643 by 945 in the same manner, and find 
the true remainder. 

48. Divide 4160703 by 344 in the same manner. 

49. Divide 37064 by 18500 in the same manner. 

50. Divide 460783 by 864 in the same manner. 

51. Divide 3870645 by 17199 in the same manner. 

52. Divide 460783 by 945 in the same manner. 

58. Divide 370642 by 256 in the same manner. 

54. ‘Divide 607121 by 796 in the same manner. 

55. Divide 4009001 by 344 in the same manner. 

Quzst1ons.—What is the multiplicand? (47.) What is the multi- 
plier? (48.) What is the product? (49.) Which terms are called 
factors? (50.) What is Division? (54.) What is the dividend ? (55.) 
The divisor? (56.) The quotient? (57.) What is the difference be- 
tween Long Division and Short Division? (60.) (59.) | What i is the 
difference between the remainder in Division and the remainder in ’ 
Subtraction? (61.) (42.) To what is the greater of two numbers 


equal? (66,, a.) The smaller of two numbers? (66., &) 3 “ ; 
* yr z _ 7: 5 
ve be Reins: 

eee 
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LESSON VIII. 
ABBREVIATED ARITHMETICAL EXPRESSIONS, INCLUDING 
CANCELLATION, 

1146, A Parenthesis, ( ) or Vinculum, 
denotes that the parts enclosed are taken as one number; 
thus, (8+2)X2, or 8-+2>2, signifies that the sum of 8 
and 2 is to be multiplied by 2. 

(4—8)-+ (6-7) X2 signifies that the difference be- 
tween 4 and 3 is to be added to the sum of 6 and 7, 
and that this sum is to be multiplied by 2. 


CS <—)x 52( signifies that ‘the 


rat, 12 | 
sum of 8 and 4 divided by 3, is to be added to the differ- 
ence between 13 and 1 divided by 6; that this result is to % 
-be multiplied by 5, and the product divided by one less than 
the quotient of the product of 6 mpuliphied by 4, multiplied 
by 3, divided by 12. 
What is the value of each of the following expressions ? 


56. 487-+8—17+74 66. (8X4K6X8)—4x%3X2X6 
57. 643% 7+4+8—174 67. 24-6 x 8+(16 X 2—8) 

58. 893—67 X4+4-374 68. 8-4X3+25 X3—11 

59. 874x%8+9+17 69. (4X 6)+(8—1X5)—3 

60. 386 x4+6—19 ; 40. 5—2x(24+4)—(3 +42) 

61. $114 on mm $445? 

62, vara SLE ANS pet Bist = 


A 
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Qurstions.—If the multiplier is a unit, will the product be greater, 
or less, than the multiplicand ? (66., ¢.) What effect will multiplying © 
or dividing the multiplier by any number have upon the product? 
_ (68.,d.) What effect will increasing or diminishing the multiplicand 
in any ratio have upon the product? (66.,'¢.) If the divisor is a unit 

_will the quotient be greater, or less, than the dividend? (66., 7) If 
the divisor equals the dividend, what will be the quotient? (66., g:) 


i LESSON IX. 

187. Cancellation is the method of shortening 
arithmetical operations, by rejecting all factors, common to 
both divisor and dividend. F 

_(a.) Divide 19965 by 36380. 

(b.) Divide the product of 22, 9, 12 and 5, by the pro- 
duct of 3, 11, 6, and 4. 


MODEL OPERATIONS. 


(a: 
Dividend 19965=3 511 XKITK11__ 11 


x —_=54 quotient. 
“ivisor 3630=2X8X PXxILxIL 2 © 


a” 
ve 
Dividend Scorn OXE 3X9 


Ke =15 tient. 
Divisor BXTEXOXE es ee 


Awatysis.—(a.) Resolve the ehh. 19965 into its prime 
factors, 8, 5,11, 11, 11; also resolve the divisor 3630 into its 
prime factors, 2, 8, 5, 11, str Since, if both dividend and divisor 
are diminished in the same ratio, the value of the quotient is 
not changed, and, since 3, 5, 11, 11 and 11, are the factors of 
the dividend, and 2, 3, 5, gad 11, are the factors of the divisor; 

- therefore, if the dividend i is diminished by rejecting the factors 
8, 5, 11, 11, and the divisor is diminished by rejecting the equal 
Ector, 3, 5, 11, 11, the quotient will not be changed. 

Therefore, 19965 divided by 3630 gives a quotient of BY 

(0.) By inspection we find the factor: 11 in. the ciunee and 

5 P 


CANCELLATION. 85 
22 in the dividend; but 22 is composed of the two factors, 2 ? 
and 11. — 
Rejecting the common factor 11, we have the 2 remainingin a 
the dividend. 


Proceed in the same manner, until all the common factors are 
‘rejected, _ - 
’ EXERCISES. 

76. What. is the value of the following expression? 


4X8X5SX 6X7 3-4 O28 3-+5. 
mat ss MODEL OPERATION.* ~ 
AX8X5X6X7X8 7 7 Ang 


> REE eh aaa + 


— AXEXBx3xd 1 
77. 3X4-+-38+2 X 8+2+6 X 7-6 X 9-+4+-9=what? 
78 (a) 423-+(8-+12)=(b.) 4-8-2812. 

The quotient of 43 is to be divided by the quotient of 
8+12. If 4~3 is divided by 8, the divisor being 12 times 
too large, the quotient will be 12 times too small; hence the 

~ quotient of (4+-3-~-8) must be multiplied by 12. Therefore, 
v sf . zc 2 


(a.) 4-+-3-+(8-+12) = (6) 4+3-+812,—4X12 9 Ans 


3x $ 
LESSON X. > 2 
\ 09s 3x4+3+4x 6+3xX5=what? 
8 8x 3X3+4+4x 6=what ? 


9+-63=4=what? 
88+43=what? 


F 
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86. 41X67+89+41 X3 xX 8=what? 
87. 56X7+46 X867—82=what ? 
88. 916X4X3+7+-976X8756=what? 
89. 4-3 6+4x8+4x3+7=what? 
90. 43X2+(4+8)=43 x 2+4x8=what? 
91. 23X4+(4X6X3)=23 x 4+4+6+3=what? 
92. 436X24x3+(4%3x2)+4=what ? 
93. 8X2+(4X38+3)=—38x2+4-38xX3=what? — 
94, 8X2+(46x38-+4)=—3x2+46+3x4=what? 
95. 41X2x(6+7xX3+4)=41*2x6+7X3+4=what? 
96. 5+6X7+(38+4X2)+3 X2=what? 
97. (442%8)+(2%4)=4+2X3+2+4=what? 
98. 43x4+(6X3+2)=what? 
_ 99. 446X7+8X9+7 X8+(9+2)=what? 
100, 8X6+7+9+9 X8X3x7+(6X8)=what? 
101..5X2+14+21x16+(4+5)+2=what? 
102. 54+(4%5) x (6+2)+42*34+5=what? 
103. 48+2x5 x (5x 6)+47+405 X2=what? 
164. 356 x 20+4050+25 x 63+72=what ? 
"105. 759X2* 5474322 x11=what? 
106. 38+330x 10—42 x 84=what? 
107. 59x 60+33X 462575 x2=what? _ 
108. 42x 42—21--2x7X6xX 24--21=what? 
109, 32-2 X4X2.---8x7—31 & 49=what' 3 
Quzstions.—If the divisor is inert | any ratio, Sw will the 
quotient bé affected ? (66., A.) If the divisor is decreased in any ra- 


tio, how will the quotient be affected ? (66., a If the divisor is any 


number of times too small, how will the quotient be affected? Tf the 
divisor is any number of times too large, how will the quotient be 
affected? If the dividend is increased or: diminished in any ratio, 
how will the quotient be affected? (66. »J-) (66.; &.) ~The produet of 
what two numbers plus: the remainder is esa) to the dividend? 
(66., 2.) What number divided by the Ries: pit easly Bae 


COMMON DIVISORS. 87 
oir 
tiplicand? (66., m.) When the sum and difference of two numbers 
are given, how are the numbers found? (66., 7.) : 


LESSON XI. 


118. A Common Divisor of two or more numbers 
is any number greater than 1, that will divide each of them 
without a remainder. 
119. The Greatest Common Divisor of two 
or more numbers is the greatest number that will divide 
them without a remainder. 
(a.) What is the greatest common divisor of 84 and 132? 
(2.) What is the greatest common divisor of 84 and 203? fe 


\ 


MODEL OPERATION. 


: (a.) (6.)* 
\ 84=[2K2%3]X7. 84)203(2 
132=[22x3]xX11. 168 
Common factors. 2 35)84(2 
2X2X3=12, Greatest Com. Divisor. 70 
4)84, 182 s —14)35(2 
(¢.) 3)21, 33 ©. Divis. 28 
’ Rad 4x3=12, .0d. “7)14(2 


_ Awatysis.—(a.) By resolving the numbers into their prime $ 
factors, we find that those of 84 are 2, 2, 8,'7; and those of 
182-are 2, 9,°8, 11. > 


B 
ix} 
Z 
& 
s 
ro 
ot 
a 
oo 
- 
= 
~ 
od 
~A 
R 
3 
5 
9 
S 
8 
® 
is 
m 
Re) 
e 
= 
oo 
ig 
® 
i=4 
a. 
Dn 
g 
g 
on 
73, i 
tae 
aaa aS 


(Prin. IT ) therefore, any divisor 


r of 168 (Prin, I.) therefore, any divisor of 
} ut any divisor of 168 and 36 is also a divisor 
equently, any divisor of 84 and 35 is a divisor of 84 and 203; 


; e1 ¢ common divisor of 35 is th ivi 
, or st aa ind : re tvisor 35 and 84 is the greatest common divisor 


Z a 


+ ea 


e m1 e greatest common divisor of 14 and 35 is found to be the 
10n divisor of 35 and 84; also, the greatest common divisor of 7 and 14 
e greatest common divisor of 14and 35. As7 isthe greatest common 
ind 14. it is, therefore, the greatest common divisor of 84 and 203. 
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By cpphtion we find. that the factors 2, 2, 3, are common 
to both 84 and 132. Since only common fsetons will divide 
both numbers, the product of all the common factors must be 
the greatest factor that will divide both without a remainder. 

Twelve is the product of the common factors 2, 2, 3, and 1s, 
therefore, the greatest common divisor of 84 and 132. 

I. Rutu.—(a). Resolve the numbers into their prime 
' factors, select the common factors, and their product den! 
be the greatest common divisor required. 

II. Rure.—(b.) Divide the greater number by the less, 
and, if there be a remainder, divide the preceding divisor by 
it, and so continue dividing, until there ts no remainder. 
The last divisor will be the greatest common divisor sought. 

Katt If there are more than two numbers, find the greatest com- 
mon divisor of the first two, then of the divisor thus found 
and one of the remaining numbers, and so continue until the 
greatest common divisor of all the given numbers ts found. 

Ill. Rurz.—(c.) Divide the numbers by any number 
that will divide all of them without a remainder ; con- 
tinue dividing each successive set of quotients until they 

= shave no common factor: the product of the divisors will . 

we be the greatest common divisor required. 


LESSON XII. 
Ys 110. What is the greatest common divisor of 85 and 95? 
; 111. What is. the greatest common divisor of 72 and 
168? 
112. What is the greatest common divisor of 119 and 
121? 
113. What is the greatest common divisor of 12, 18, 24, 
and 30? 
114. What is the greatest common divisor of 14, 28, and 
21? 
115. What is the greatest common divisor of 20, 16; and 
48? 


COMMON MULTIPLE, : 89 


116. What is the greatest common divisor of 28, 16, 
12, and 8? 

117. What is the greatest common divisor of 11, 88, 
and 99? 

118. What is the greatest. common divisor of 28, 63, 47, 
and 93? 

119. I have three rooms respectively 15, 18, and 24 feet 
in width; what must be the width of the widest oil-cloth 
that will exactly fit without cutting ? 

Quxstions.—How does annexing a cipher to a number affect it? 
(67.,@.) Why? Illustrate the contracted method of dividing by 10, 


100, &e. (67., 7.) What is United States money? (68.) What are 
the Gold coins? (69., a.) Silver? (69., 5.) Copper? (69., c.) 


LESSON XIII. 
COMMON MULTIPLE. 


120. A Multiple of a number is a number that can 
be divided by it without a remainder. 


121. A Common Multiple of two or more num- 


bers, is a number that can be divided by each of them with- 


out a remainder. 

122, The Least Common Multiple of two or 
more numbers, is the least number that can be divided by 
each of them without a remainder. 

What is the least common multiple of 6, 9, and 12? 


MODEL OPERATIONS. 


ae 3)6* Res 
Ga2xXS. ) 7% 
9=3X3,=32. Se 
12=2X%23,=2? xB. 
32X22 = —36, 1 cm. 3X3X4=36lL eam 
gject the 6, for itis a factor of 12, Factors can be rejected before 


ivision ag ¥ well, as whe first. 
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Y 


Anatysis.—(a.) 1. The least number divisible by 6 must con- 
fain only the highest powers of all the different factors of 6, 
which are 2 and 3. 5 


‘ 9. The least number divisible by 6 and 9. must contain only 
the highest powers of all the different factors of 6 and 9, which 
are 82 and 2. Wereject the jirst power of 3 found in the given 
_ number 6, because we have a higher power of 3 in the given 
number. 9. 

. 8. The least esdick divisible by 6, 9, and 12, must contain 
only the highest powers of all the different factors of 6, 9, and 
12, which are 27,82. We reject the first power of 2 in the num- 
ber 6, and the first power of 3 in the number 12, because we 
find higher powers of each factor in the numbers 9, and 12. 

Therefore, 22X87,=86, is the least common multiple of 6, 9, 
and 12. 

(b.) This abbreviated method of operation is generally pre- 
ferred, and the analysis being essentially the same as that ng 
the method preceding, it will not be repeated. 

Ruie.—t. (a.) Resolvethe numbers into their prime ifastors: ‘ 

The product of the highest powers of all the wie cs fac- 
tors will be the least common multiple. 

Rorz.—Il. (b.) Arrange the numbers on a horizontal 
line, rejecting all that are factors of any of the other 
numbers ; divide by the least prime number that will 
divide more than one of them without a remainder, and 
_ write the quotients and the undivided numbers in a line 
beneath. Reject factors and continue to divide as before, 
until there is no prime number greater than a unit that 
will divide two or: more of them without a remainder. 
The product of the divisors and the undivided numbers 
is the least common meultiple required. 


‘LESSON XIV. 
EXERCISES FOR. PRACTICE. Ree? 


Find the least common multiple of vases of the following” 
series of numbers. ; 
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120: 4, 9, and 12. 130. 17, 29, 58, 87. 

121. 16, 12, and 24. 131. 8,9, 55,49, 

122. 15, 9, 6, and 5. 132. 720, 336, 1786. 

128. 10, 6,18, and 15. 133. 8, 12, 16, 24, 36, 48, 72, 144. 
124, 24, 16, 15, and 20. 184. 8, 7, 5,9, a 

125. 25, 60, 72, 35. 435. 5, 8,7, 9 

126. 63, 12, 84,72. 136. 4, 3, 6, 1, 3. 16, 19. 

127. 54; 81, 14, 63. 137. 4, 8, 12, 24, 48, 84 

128. 12, 72, 36, 144. 138. 4, 6, 7, 4, 5, 9, 18, 12. 

129; 1, 2, 8, 4, 5, 6, 7, 8, 9- 139. 45, 78, 87, 42, 63. 


140. What is the least number that can be divided by 9, 
11, 17, 18, and 6? 

141. What is the greatest number that will divide 48, 
96, 74, and 108? 

142. What is the least number that will contain 43, 12, 
25, and 30, without a remainder ? 

145. What is the difference between the least common 
multiple and the greatest common divisor of 6, 8, 24, 
and 12? .~ 

- 144. What is the sum of the greatest common divisor 
and the least common multiple of 25, 10, and 30? 


SECTION X. 
FRACTIONS. 
LESSON I. 
DEFINITIONS 


123. A Fraction is an expression denoting a part 
or several equal parts of a quantity.* 

Fractions are of two kinds, Common and Decimal. 

£28. A Common Fraction? is one whose de- 


. 
*Nore —When the quantity is not mentioned unity is understood. ‘Thus, 4 sigs 


nifies } of one | 
{Nore —Decimal fractions are often nsed in connection with common fractions, 


when they are written with a denominator in ue Same manner, and treated as com- 
_ mon fractions; 98, 3X 75, $735. i—rTeo- 
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nominator is other than ten or some power of fen ;.as, $, %, 


125. A Decimal Fraction is one whose denomi- 
_nator is ten, or some power of ten; as, 7%, z4_ 
zospss: They are usually expressed by the use of. Ks 
decimal point; as, .3, .04, .037, .00346. 

126. A Common Fraction is expressed by a Mwmera- 
tor and a Denominator, which are called the terms of the 
fraction. 

127. The Denominator of a icaction shows the 
number of equal parts into which the unit is divided, and 
gives the name to the fraction. It may be written at the 
right of the numerator in words; as, 4 éenths, 9 sevenths, 
‘8 elevenths ; ov under the numerator with a short horizontal 
line between them 3 as, 3 yee 

£28, The Numerator of a fraction shows — 
many there are of the equal parts into which a unit is di- 
vided. It may be written either at the left of the denomi- 
hator; as, 3 tenths, 4 sevenths, or over the denominator with 
a short horizontal line between them; as, ;%;, 4. 

129. A oe Fraction is one whose value is 
"Jess than a unit; as, $, $, 2 

130. An Improper eoeenon is one whose value 
is equal to or greater than a unit; as, +>, +?, 3, 4°. 
431. A Mixed Number is an integral number 
added to a fractional number; as,38+-4,7+8. The sign of 
addition is usually omitted; as, 34, 78. : 

132. A Simple Fraction is one whose numerator 
and denominator are both integral numbers. 

133. Complex Fractions are those which have 
fractions or mixed numbers for their numerators or denomina- 

g 3 92 8 F. 
tors, or for both; as, ¢ ra ay 8? Bg 3) 


* 
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134. A Compound Fraction is a fraction of a 
fraction, or several fractions earite by the word, of, or 
the sign of multiplication, X ; as, } of 2, 42%, } of X34. 

Quxstions.—What is reductior™ of compound dendminate num- 
bers? (79.) What is reduction descending? (80.) + What is 
reduction ascending ? (81.) What is the use of English money? 
{82., a.) Repeat the table. (82., 4.) Which are the gold coins? 
(82.,¢.) Which the silver? (82.,¢.) Which the copper? (82., e.) 
What is weight?/(83.) What are the uses of Troy weight? (84.) 
To what is the term carat applied? (84., note.) For what is Avoir- 
dupois weight used? (85.) Repeat the table. (85., a.) Repeat the 
Long Ton table. (86.) Repeat the Miscellaneous table. (87.) 


LESSON IL n 

235. Fractions may be considered as indications of 
unperformed divisions; as, 2=8—+4=2, §=5+9. 

436. The numerator of the fraction is the dividend, 
and the denominator the divisor. 

137. Prrucirres.—(a.) If both denominator and nu- 
merator be ¢ncreased in an equal ratio, the quotient will not 
be changed. 

MODEL OPERATIONS. 


Nume- Ase! i He 
rator. aaa Quotient 36* =3, Quotient. 
36 --.12 = 3. 12 Bententeaccs 
2 2 Numerator. 36X2_ fire 


pe EE SEs =8, Quotiene. 
72+ 24 = 8, peas 

_Intustration.*—(a.) 36 is the. numerator, 12. the 
denominator, and 3 the quotient. Multiplying both numera- 


tor and denominator by 2, we have 72 for the numera- 


* Norte. _The teacher should not fail to require the pupil to illustrate each prin- 
eiple in the same manner on the blackboard. 


A 
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tor, and 24 for the denominator, which gives 3 for the quo- 
tient, as before. 

(.) If both numerator and denominator be decreased in 
an equal ratio, the quotient will not be changed. 

(c.) If the denominator alone is increased in any ratio, 
the quotient will be decreased in the same ratio. 

(d.) If the denominator alone is decreased in any ratio, 
the quotient will be increased in the same ratio. 


(¢.) Ifthe numerator alone be increased in’ any ratio, the 
quotient will be éncreased in the same ratio. 


(f) Ifthe numerator alone be decreased in any ratio, the 
quotient will be decreased in the same ratio. 

(g.) GenERaAL Law.—A change in the numerator 
produces a LIKE CHANGE in the quotient,. A change in 

_the denominator produces an OPPOSITE CHANGE in the 
quotient. 

Quexstions.—For what is Apothecaries’ weight used? (88.) Re- 
peat the table. (88., a.) How much-heavier is a pound Avoirdupois 
than a pound Troy ? (88., 6.) How many dimensions has extension ? 
(89.) How many has aline? (89., a.) A surface? (89., 6.) A-solid? 
(89.,¢.) What are the uses of Long Measure? (90.) Repeat the 

_ table. (90., a.) Repeat the. Miscellaneous table. (90., 6.) What is 
the use of Gunter’s Chain? (91.) Repeat the table. (91., a.) What 
isasquare?(92.) Repeat the rule for finding the contents of a Square. 
(92.,.) How do Artificers estimate their work? (92.,d.) Repeat the 
table of Square Measure. (92., 7.) What are the uses of Surveyors? 
Square Measure? (93.) ‘Repeat the table. (93., a.) _Whatis.a cube? 
(94.) What is the use of Cubic Measure? (94.,¢.) Repeat the ta- 
ble. (94.,e.) What are measures of capacity? (95.) What is the 
use of Liquid Méasure? (95., a.) Repeat the table. (95., 0.) What 
is the use of Dry Measure? (96.) Repeat the table, (96., 4.) How 
many cubic inches. in 4 qts., or one gallon, Wine Measure ? (96., ¢.) 
In 4 peck, or 4 quarts, Dry Measure? (96., ¢. ) In 4 qts., or one gal- 
lon, Beer Measure? (96., ¢.) In one bushel, Dry Measure? (96., ¢.) 


‘ 
LESSON IIT. 


Simplify the fractional expressions re $+, (6) iXt- 
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‘ 


MODEL OPERATIONS. 
(a.) §+-1=3+4+(7+9),=3+4+7 X9, Ans. 
(b.) $X$=8+4X(7+9),=38+4X7+9, Ans. 


Anatysis.—(a.} ? is an éxpression which indicates that 8 is 
to be divided by 4; } is an expression which indicates that 7 is 
to be divided by 9; and 3+7 is an expression which indicates 
that 34 is to be divided by 7+9; thus, 3+4=-(7+9). 

If the quotient of 8+4 be divided by 7, the quotient will be 
divided by a number 9 times too large; hence the last quotient 
will be 9 times too small, and must be multiplied by 9; thus, 
8+4+7x9. Therefore, 3+{=3+4+7x9. 

(6.) The same process of reasoning may be applied to this 
example. 

EXAMPLES FOR PRACTICE. 

Simplify each of the following expressions? 


1. {X#.- 10. 8X4. 19. 3X42. 
2. 4X2 xs. 11. 4+3. 20. 3x58. 
3. 4 X$X4. 12. $-+8. 21. 3X $23, 
4. §X4X4- 13. §--3. 22. 4-4 <3, 
5. 4X8 X#. 14. 33. 23. +53 
6. 3X4X8. 15. 4-8. 24. 4-88, 
7. 4X2xX4. 16. +8. 25. 44X28, 
8 $8X41X4. the es 26. 42.8 X<4, 
9. 4241X#: 18. 34. 27. §+-2X 5. 


Quzstions.—What is time? (97.) Repeat the table. (97., a.) 
Repeat the divisions of the calendar year. (97.,.) What is the use 
of the table of circular motion? (98.) Repeat the table. (98., a.) 
Repeat the Miscellaneous table. (99.) What is Reduction Descend- 
ing? (80.) Give rule. (100., 6.) What is Reduction Ascending? 
(81.) Give rule. (101., 6.) What is the rule for Compound Addi- 
tion? (102., 2.) What is the rule for Compound Subtraction? (103., 9.) 
Give the analysis of an example in Multiplication of Compound Num- 
bers. (104.,@.) In Division of Compound Numbers. (105., a.) 


* 


+ 


96- ‘FRACTIONS. 


LESSON IV. 
Simplify the following expressions, and cancel the com- 
mon factors :-—= ; 
ILLUSTRATION. 


(6. 
+ $X8=874X6+7+4X7 X45 9= 8 3X8X5=6; 


(2.) (¢.) 
put8+4x6+7+4x7x4+9+38X8xX5+6=3 x 9X7X4xexs, 
Comparing (a.) 3 $—+4X4~3X# with 
, (c.) 3X8X24X2Xz, we find that by in- 
verting the fractional divisors of (a.) and changing them to 
multipliers, we obtain the equivalent expression (c.); 
hence the following 
‘Rure.*—Simplify the expression by inverting the frac- 
tional divisors and changing them to multipliers ; then can- 
eel, and multiply the remaining terms together. 
MODEL OPERATION. 
43 5_ 36 Ad BO _10 
9°86 AW 49 B69 
EXAMPLES FOR PRACTICE. 
28. 2x$+4x4$+3 xX ¢=what? 
29. 4X3+9X4-+9<$—what? 
80. 23<4+8+8 x 3=what? 
31. ei ies <t=what? 
382. X8+5XKEXSXE =what? 
33. BX G+ 4X A 5 $=what? 
84, 4+6X8+35-+-67+3=what? 
85. 4 3+8><5+3 FX 2=what? 
86. $+8«K2xX$+8x$+4—=what? 
+ 87, 4+8X3xX3X$xX3+-$=what? 


*Noru.—The analysis from which this rule is deduced is given in Lesson m1 


=11, Ans. 


44 
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88. $+-8+-$x<}+2 x $-+$=what? 
39, 4+3+3§+3x $+ $=what? 

40. $X8+§+$X3+5xX3X2=what? 

AL. 8+6X3+8+9X3x4+$=what ? 

42. 43x 8+$ x $+-$+$+-8=what? 

48. 5X3 $+ 9$-+8+-8 X §+-G=what? 

44, 8X4+9+4+8X$ x4 x §=what? 

45. 3X§-+$+3X4XFX?Xfewhat? - 

46. 2X$+7X8X} XK} X3 X$=what? 

AT. 3X2X21+21x46-+48—=what? 

48. 424 9.+4)3, X3i+37=what? 

49, 4+3X4$+8X4.X11=what? 

50. 4x3+4xX8+73,+1J=what ? 

51. $X§$X8—$x3x4Z—what? 

52. 8+$Xx89x§+3+43—=what? 

53. 4+8+8+4+-8+S8=what? 

64, 4X8X9xX4x2xXx8=what? 

55. 3-+-3X48-+8, x 3+-§—=what? 

Quustions.—What is an integer? (106.) What Is an odd num- 
ber? (107.): What is an even number? (108.) What is a prime 
number? (109.) What is a composite number? (110.) When are 
numbers said to be prime to each other? (111.) What is a prime 
factor? (112.) What is a composite factor? (118.) Is unity con- 
sidered a factor? (118., a.) 


LESSON V. 

138. A Fraction may be considered as a part or 
a number of equal parts of a unit. 

139. The Denomination of a fraction is deter- 
mined by the number of equal parts into which the unit is 
divided; as, halves, fourths, &e. 

146, The Value of a fraction of any denomination 
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depends upon the number of equal parts expressed by the 
numerator. 

141. The Reduction of fractions is the process of 
changing their denominations without altering their values. 

142. Reduction Ascending is the process of 
changing a fraction of a lower denomination to: that of a 
higher; as, fourths to halves, thirty-seconds to sixteenths, &c. 

143%. Reduction Descending is the process of 
changing a fraction of a higher denomination to that of a 
lower; as, halves to fourths, fifths to tenths, &e. 

' ¥44. A Fraction is said to be expressed in its lowest 
terms (or highest denomination*), when: its numerator and 
denominator are prime to each other. 

Qursrions.—What numbers'are divisible by 2? (113.,6.,1.) -What 
numbers are divisible by 3? (113:, }.,2-) What numbers are divisi- 
ble by 5? (113., 6., 3.) Whatnumbers are divisible by 7? (113., 6., 4.) 
(113., 6.,5.) What numbers are divisible by 7,11, 13? (118., b., 6.) 
Give the rule for finding the prime factors of 4 composite number? 
_ (114., d.) Give proof, (114., e.) What does the parenthesis denote? 

(116.) 

LESSON VI. 
MENTAL EXERCISES. 

The-teacher should by no means omit these mental exer- 
cises. ; 

1. If a unit is divided into 3 equal parts, what are the 
parts called? If into 8 equal parts? 7? 117% 15? 18? 
13? 26? 37? 95? 106? 38? ? 

9. If a unit is divided into 75 equal parts, what will one 
of the parts be called? ‘What will 83 parts be called? 5? 
162 293? 192 56? 89? 45? 387? 25? 18? . 37? 
62? 307? 59? 382? 

' *NorEe FOR ‘mae TeacHEr.—The teacher should not fail to make it plain to the 


pupil that the lowest terms of a fraction really are the /ighest denomination te 
which a fraction can be reduced and haye an integral Dumber of equal parts. 
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. 8. If a unit, or thing, be divided into 13 equal parts, 
what is one of the parts called? If into 11 equal parts? 
37? 18? 29? 71? 36? 54? 86? 39? 47? 

4, Which is the higher denomination, 8ths, or 3rds? 
4ths, or Sths?  TZhirteenths, or fourteenths? Elevenths, or 
jifteenths? 35ths, or 47ths? 105ths, or 104ths? 8ths, 
or dths? 13ths, or halves? 

5. Which is the higher denomination, one third, or one 
fourth? 4, or pe? yyy or py? 40rd? $,0ryy? 5, 
or #;? #,or%? 3, or $? 

6. Which fraction has the greater value, 4, or 3? 4, or 
B2 Poor ye? Pyorh§? Hor}? gorg? gorse? 

7. How many quarters in a half? How. many 8ths? 
16ths? 32nds? 64ths? 128ths? 


So.utron.—Since there are 4 gwarter's in one unit, in one-half 
of a unit there is one-half of 4 gudrters, which is 2 Mane ters. 
Therefore, in 1 Half there are 2 quarters. 


Nore. —The teacher should require the analysis of each question in the following 
exercises. 

8. How many 8ths in a quarter? Tow many 16ths? 
24ths? 36ths? 20ths? 28ths? 48ths? 44ths? es 

9 Change 3 to a series of lower denominations; as, 4, 
2, 4, 5, 44; 32, 1245, &c.; change 4 in the same manner; 
change }, 3, 3. 

10. Which is the greater in value, 3, or 3%? %, or 3? 
Sn or§h? Poorgs? Ford? yha,or you? 3f,0r BF? 
gr or $2? 44, or Be? BY, or Af? 

11. Change ? to an equivalent fraction of the denomina- 
tion 18ths. 


Sonurion.—Since in one unit there are 18 eighteenths, in one 
third of a unit there is one-third of 18 eighteenths, which is 6 


i 


100 ' FRACTIONS. 


eighteenths, and in 2 thirds of a unit there are 2 times 6 eight 
eenths, which are 12 eighteenths. 2 

Therefore, there are 12 in 3 of a unit. y 

12. Change 2 to an equivalent fraction of the denomina~ 
tion of 27ths; of 24ths; of 15ths; of 2Ists; of 30ths; of 
86ths; of 33rds. = ; 

13. How many tenths are equivalent to 3? How many 
15ths? 20ths? 35ths? 45ths? 50ths? 3 

14, Reduce 2 to 28ths; to 49ths; to 56ths; to 68rds; to 
7Oths. ; 

15. Change 3 and % to equivalent fractions of the de~ 
nomination twelfths ; change { and % to 36ths; to 60ths; 
to 96ths; to 84ths; to 24ths. . 

16. Change 24 to an equivalent fraction of the denomi- 
nation twelfths. 

Sorurioy.*—As a twelftinis 8 times greater than a thirty-sixth 
there can be only one-third as many twelfths as thirty-sixths ; _ 
but one-third of 25 is 83. 


Therefore, in 23 there are ze 


17. How many 8rds in fy? in}g? ing¢? in 222 
18. How many fifths in 9;? im3¢? in 33? in 18? 


19. How many 7ths in fy? in 42? ing}? in 24? 
20. How many 8ths in $$? in 21? in dg? in 3g? 


21. Change 1$ to an equivalent fraction of the haghest 
denomination having an integral number of equal parts. 


.. Anatysis.t—1. 16 is the greatest number that will divide 


¥* The teacher will find that it is difficult for the scholar to understand the reason 
of this solution unless it is illustrated py visible objects. If blocks are not at hand, 
an apple, potatoe, or turnip, cut. into equal portions, will.answer very well. 


+ Changing a fraction to the highest denomination is equivalent to reducing it to 
its lowest terms. From the fact that it is very confusing to the pupil to tell him 
that, in order to change a fraction from a lower to a higher denomination he must 
tbreduce it to lower terms,” arises much of the difficulty in the reduction of frac- 
tions, The teacher will also perceive that the reduction of fractions is analagous 
to the reduction of denominate numbers, for as the individual parts of a unit or 
thing are decreased in size or value the number of parts is mereased in the same 
ratio. When these distinctions are properly presented, the subject of fractions wil 
be divested of many of its perplexities. 
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both 16’and 32 without a remainder, and, therefore, 32nds can 
pe changed to a denomination 16 times greater than 32nds, 
which is halves. 
| 2. Since halves are 16 times greater than 32nds, there can be 
but one-sivieenth as many halves as thirty-seconds, which is one 
half. 
Therefore, in 3% there is 1. 


22. In the same manner reduce the following fractions 


j . LAI ET ai eC ie a Pe eee» A 
o their lowest terms: 233 #53 353 a%3 $43 cs O53 53 
$5 Mee Ade, 28 RD 


2 10% 18° 30°? 66° 
23. Change the following fractions to their lowest terms: 


445. 5. s 46 14-55. 36. _5 
203 30? 182 215 60> 283 Too 


Questions.—W hat is cancellation? (117.) What is a common di- 
visor of two or more numbers? (118.) What is the greatest com- 
mon divisor of two or more numbers? (119.) What is a multiple of a 
number? (120.) What is a common multiple of two or more num- 
bers? (121.) What is the least common multiple of two or more 
numbers? (122.) What is a fraction? (123.) What is a common 
fraction? (124.) What is a decimal fraction? (125.) What are the 
terms of a fraction called? (126.) 


LESSON VI. 
1. How many 7ths in 53? 


Sonvrion.—Since in 1 unit there are 7 sevenths, in 5 units 
there are 5 times 7 sevenths, which are 85 sevenths, which with 
8 sevenths added make 388 sevenths. 

Therefore, in 53 there are 38, 


2, How many 5ths in 93? in 84? in 52? in7 
in 8 units? in 10 units? 

3. How many 8thsin 63? in 122? in5%? in 9 units? 

4, How many 9ths in 52? in 61? in 78?. in 114? 

5. How many 16ths in 33? 


Anatysis.—(1.) Change 3 units to sixteenths. 


7 
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Since there are 16 sixtcenths in one unit, in 8 units there ate 
3 times 16 sivteenths, which are 48 sixtcenths. 

(2.) Change § to siwtcenths. 

Since there are 16 sivteenths in one unit, in 1 eighth of a unit 
there is one eighth of 16 siateenths, which are 2 siateenths, and 
in 5 eighths of a unit there are 5 times 2 siateenths, which are 
10 sixteenths. 

(8.) Find the sum of the sixteenths. 

Since in 3 units there are 48 sixteenths, and in 3 there are 
10 sixteenths, in both there are the sum of 48 sixteenths and- 
10 sixteenths, which are 58 sixteenths. 

Therefore, in 83 there are 75. 

6. How many 15ths in 42? in 93? in 118? in 124? 
in 82? in 8 units? in 1 unit? in Aa. ? 

7. How many 18ths in 88? in 8}? in 11}? im 54? 
in 127? in2$? in 1g? in4 units? in 4 of a unit? 

8. How many units in 9°? 

Sonution.—Since in 8 eighths there is one unit, in 385 eighths 
there are as many units as 8 eighths are contained times in 35 
eighths, which are 4, with a remainder of 8 eighths of a unit. 

Therefore, in 32 there are 43. 

9. How many units in 4%? in $8? in 832 ind? 
in $2? ing? inde? im 22? in 25? in 38? in aL? 

10. How many units in 3%? in 4f? in 44? in 38? 
in 28? 


11. How many oranges in $§ of an orange? in 22? in 
a in? in 48? in 37? : 
12. How many 7ths of an apple in 33 apples? in 52 
apples? in 4}? in 93? in 113? in 64? 
13. How many twelfths of a dollar in $33? in $58? in 
$114? in $8}? in $65? in $73? in $8? in $11? 
14. How many halves in ¢ of a dollar? in $34? in 
$11,8,? in $123? in $9Y5? in $444? in $6R? | 


7 


REDUCTION OF FRACTIONS. 103 


15. How many 8rds in 3 of adollar? in $5&? in $4? 
in $818? in $63;? in $4? in $11? im $94¢? 

Questioxs.— W hat does the denominator of a fraction show? (127.) 
What does the numerator show? (128.) What is a proper fraction ? 
(129.) What is an improper fraction? (180.) What is a mixed 
number? (131.) What is a simple fraction? (132.) What is a com- 
plex fraction ? (133.) What is a compound fraction? (184.) Of what 
are fractions indications? (135.) 'To what does the numerator answer 
in division ? (186.) The denominator? (136.) 


LESSON VIII. 
, REDUCTION ‘OF FRACTIONS. 
146, To reduce a fraction to its lowest terms, or to a 
simple fraction of the highest denomination that can be ex- 
_pressed by an integral number of equal parts 
Change 48 to its lowest terms.* 


MODEL OPERATION. 


2 re i Iki =) begehag: 
oi< 5. less 
(a.) ANALYstIs.—$%$ is not expressed in itslowest terms, because 


the numerator adh Aeiusiienttos are not prime to each other, 
being divisible by the common factor 3; therefore :— 

‘1. Change 4 to a denomination 3 dite ds greater than 54ths, 
which is 18ths. ‘ 

Since 18ths are 8 times greater than 54ths, there can be only 
one third as many 18ths as 54ths, which is 16 eighteenths. 

+4 is notexpressed inits lowest terms because both the nume- 
rator and denominator can be divided by the common factor 2; 
therefore :— 

2. Change 1% to a denomination 2 times larger than seb; 
which is ths 


*Nore For THE TEACHER —The teacher should, perhaps, use the expression lowest 
terms, in order to prevent the use of a long and awkward phrase. 
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Since 9ths are 2 times greater than 18ths, there can be but 
half as many 9ths as 18ths, which is 8 ninths. 

‘As there is no factor common to both terms of the fraction 8, 
it is, therefore, expressed in its lowest terms. 

(b.) Rute.— Divide the numerator and the denomina- 
tor of the fraction by any number that will divide them 
both without a remainder. Continue so dividing until 
no number greater than ONE will so divide them. 


EXAMPLES FOR PRACTICE. 


56. wos #35 a0? oo 62. Per igo 68. 3529 Bo00° 
BT. 48, 23) Go. ae 63. 22) Tas 69. 233, Dias 
58. 48, 34, 4d 88 64. 342) 223- 70. 272 $533e 
59. $3, $3, vox 4g, 65, 323) 70a2° TL. Feito $26- 

60. 88, 22, 34, T2T 66. 84, 3432. 72. $454, 3005+ 
61. 22, 44, 34 Tes 67. 26d) 937° 73. 2844, $t7¢ 


: Qurstions.—W hen both the numerator and denominator are in- 
_ereased in an equal ratio, how is the value of the fraction affected ? 
(137., a.) When both are decreased? (137., 6.) When the denomi- 
nator alone is increased ? (187., ¢) When the denominator alone is 
decreased? (187., d.) When the numerator alone is increased? 
(1317., ¢.) ‘When the, numerator alone is decreased ? (137., 7) How 
is the denomination of a fraction determined? (139.) What, is the 


; _ reduction of fractions ? (141.) What is reduction ascending ? (142.) 


What is reduction descending ? (143,) When is a fraction said to be 
expressed in its lowest terms? (144.). What is the difference between 
an odd and an even number? (107.) (108.) 


LESSON IX. ; 
446. To reduce an improper fraction to an integral or 
mixed number. 
4 Change 1,72 to a mixed number. 


MODEL OPERATIONS. 


(a) @) 


wre ita-2 1, = 1035. Ans. baa 
17)178 
10%. Ans. 


“fi 
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Sorurton.—Since in 17 seventeenths there is one unit, in 178 
seventeenths there are as many units as 17 seventeenths are con- 
tained times in 178 seyenteenths, which are 10,8. 

Therefore, 133 are equal to 10,4. 


74. Reduce °° to an integral number. 

75. Reduce +4 to an integral or mixed number. 

76. Change am 407, +2, and *¢', to integral or mixed 
numbers. 


ome — ? j a) 
77. How many whole apples in 274? in 525°? in 547% 


Ee, dents + 34189 
78. How many whole oranges in ="? in*S7? mt 


79. Change 247, 224, *3i4, and ‘Boneze, to integral or 


mixed numbers. 


80. Change #27, 27s, sess’, and **4* to integral or 


mixed numbers. * 


Quzstions.—Are composite numbers ever prime to each other? 
(111.) What is the difference between prime, and composite factors? 
(112.) (113.) Is unity ever considered as a factor? (1138., 4.) What 
is the difference between an integral number and a fractional num- 
ber? (106.) (123.) What does the parenthesis, or vinculum denote ? 
(116.) What is the difference between the common and the great- 
est common divisor of two or more numbers? (118.) (119.) Does a 
multiple of a number contain all the factors of that number? (120.) 
Does the least common multiple of two or more numbers contain 


the highest powers of all the different factors of these numbers ? 


(iam a.) 


LESSON X. 


147. To reduce an integral or mixed number to an 


improper fraction. 
Change 437 to quarters, or reduce 433 to an improper 
fraction. 


2 = 
{ 
_ + 
: 


Pes. 


ah 


ee 
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MODEL OPERATIONS. : 


(a.) 


433 igs 
4 qr. (6.) 
172 4X43 172 172 ,8_1%75 

oa 48 te oneal eka (ANS, 
3 Z pig se “ 


175 “ =1}5, Ans. 


Awatysis.—Since in one unit there are 4 quarters, in 48 units 
there are 43 times 4 quarters, which are 172 quarters, which 
with 8 quarters added, are 175 quarters. : 

Therefore, in 482 there are +>. 

81. Reduce 394 to 7ths. 85. Reduce 416.8, to 11ths. 


82. Reduce 463 to 8ths. 86. Reduce 3013 to 8ths. 


"83. Reduce 974 to Gths. - 87. Reduce 50724 to 26ths. 


84. Reduce 157,83; to 16ths. 


88. Reduce 463 to an improper fraction. 

89. Reduce 3874 to an improper fraction. 

90. Reduce 471,3, to an improper fraction. 

91. Reduce 3172%; to an improper fraction. 

92. Reduce 4173, to an improper fraction. 

93. Reduce 3712 to an improper fraction. 

94, Reduce 41613 to an improper fraction. 

Qursrions.—Wkat is the rule for finding the least common multi- 
ple of two or more numbers when part are factors of the rest? 
‘Ays.—Oancel the factors, and Jind the least common multiple of the 
largest number and the other numbers remaining. What is the least 
common multiple of 18, 24, 9, 4, 12, 10, 6, and 5? Ans.—Cancel 
9, 4, 12, 6, and 5, and find the least common multiple of 18, 24, and 
10; for 9 is a factor of 18; 4, 12, 6, are factors of 24; and b is 


factor of 10. 


“LESSON Xi. 


448, To change an integral or mixed number to a 
_ given denomination. akg 


Reduce 54 to 27ths. 
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MODEL OPERATION. 
ages / 
27 twenty-sevenths. 


135. « ae | oe 
TO) cee oy 
BAT © Ph he ES AiG ~- ae 
Anatysis.—1. Change 5 units to 27ths. : 
Since in one unit there are 27 twenty-sevenvhs, in 5 units there 
are 5 times'27 twenty-sevenths, which are 185 twenty-severths. om 
2. Change § of a unit to 27ths. Se 
* Since in one unit there are 27 twenty-sevenths, in one ninth = 
of a unit there is one ninth of 27 twenty-sevenths, which is 8 
twenty-sevenths ; and in 4 ninthe there are 4 times 3 twenty-sev- 
enths, which are 12 twenty-sevenths, which added to 185 twen- 
ty-sevenths make 147 twenty-sevenths. 
Therefore, in 54 there are 147. 


95. Reduce 33% to 27ths. | 101. Reduce #922 to 98ths. 
96. Reduce 15} to 21sts. 102. Reduce 104 to.1104ths. 
97. Reduce 11,9; to 108ths. | 103. Reduce 30728 to340ths. Bc 
98. Reduce 437 to 1lths. | 104. Reduce 87§ to 63rds. 
99. Reduce 4342 to 603rds.|105. Reduce 4173,to450ths, 
100. Reduce 4137 to 986ths. | 106. Reduce 4179, to450ths. 


107. How many 232nds in #5 of an apple? 
108. How many 2800ths in ;¢5 of an orange ? 
109. How many 121sts in 19,6? 

110. How many 36ths in 34 of a peach? 

111 many 7533rds in 4173? 
many 588ths in 2173? © 
“ae ee in 143 lemons ? 


=) 
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LESSON XIl. 


149. ADDITION OF FRACTIONS. 


150. Fractions are said to have a common denominator 
when they are of the ee denomination. 

Change 24, 2, 4, 2, 3,4, to equivalent fractions having a 
common denominator. 


; 3 MODEL OPERATIONS. 
a (a.) (2.) 
oe | 2A, 3,9, 8, 12 : ee (La) 9a oe a 


oe, A's (2) 4= 4h 
i EE RE: » @) T= 4 
ee phi (4) $= 4% 
2x3xX3x4 = 72, 1 em: (6) 837 844. 


Anatrsis.—(qa.) Find the least common multiple of the de- 
nominators of the given fractions. 
- (b.) 1. Find a mixed number equivalent to 2g of the denom- 
ination of 72nds. 

Form. 1, Since.in one unit there are 72, in } of one unit 
* there is } ‘ of 42, which ee 48, and in ? of one unit there are 
33 ss B times 18, which are $4, which added to two units make 254. 
sss, Find a fraction equivalent to 3 of the depoutiogion of 
» 72nds, 

Form.* 2, Since in one unit there are 73, in 3 of a unit there 
are 2 times } of 72 which are 4 34, 

8. Find a fr: ction equivalent to 3 of the denomination, d&e. 

- Change each of the following series of fractions to equivalent 
fractions having a least common denominator. 


5 4 «3. See aha 
SF Ve 4, 8) 3) Fo 3) 13) 1a) O78 
2 oo at Se 
“ 2 TH Ba) 72) 33 13) 26) vn 14 4» 
a : * When the pupil clearly. i the. first f formula this contraction is 
: _ preferable, 4 z 


er. | | . af eee} 
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0 8.3, fy 7m 83 th 35) fy $9 18° 
4, 23, bi, 635 ta 43, 183, 67, i 
B47, 45, 1635. 435 a 83, §, 5 677 : 
6. 45, on an irs 8% 83, LIA, Ay ie 
1. 3,41 ve 8a 5 53, 535, 48, Tsy 
8. 3, a % 4125 54, 45, 843, +4, 4h. 
LESSON XIII. 


What is the sum of 4, 75, ’5, §, and 2? 


. MODEL OPERATIONS. 


(a.) 


2)4*, 12, 10, 9, 5%. 


3)6, 5,9. 


2, 5, 3.” 


2x3<2xX5xX8=180, 1. ¢, m. 


(6.) 


8 

4 

J 6s 
f= 75 

9 


5 = 162 G 
+ 00F, 
2=—108 “ 
580 = 
1a0 ote oe 


Anatysis.—The least common multiple of the denominators 
of several fractions indicates the most convenient denomination 
to which they can all be reduced + ; therefore, 


‘1. @.) Find the least common 
4, 12, 10, 9, and 5, which is 180. 


2. (b.) Change the fractions 3, +4, 3%, §, and 3, to equivalent _ 


multiple of the denominators, 


fractions of the denomination 180ths; } equals 133; 5 equals 


. 162. 
Tens oy equals $335 


38. Find the sum total. : 


1 100 
‘The sum of Ties Tt 1 #09 180) 
equal to 33. » 


3 equals T49 5 


and 3 equals 198, 


and 333, is 288, equal to 34%, 


Therefore, the sum of 3, ;&, 5%, 3, and 3, is 32. 
* Norz.—Reject the 4 and 5, for 4 is a factor of 12, and 6 is a factor of 10, 
tNots.—Since the denominators of several fractions must be the divisors of tho, 
number indicating the denomination, it is evident that the least common multiple 


of the denominators indicates the highest denomination to which they can all be 
reduced, each haying an integral number of equal parts, 


* 


110° FRACTIONS. 


115. £+44+3=what? 122. peer ae oe s=what? » 
116. 3+4+3=what? 123. 4-+51-+448-+8<qwhat? 
117. 4-+-$+3+3=what? 124, §$4+9+75+%)—what? 


118. 5+3+49+3=what? | 125. $+3+ 9+ 73—=what? 
119. 5+3+4,+3=what? |126. 11+§+4+$=what? 
120. §+46+8+33=what? | 127. 34+2+4.+38,=what? 
121. 5-+49-+74+ 4,,=what? 128. +8, +8-+¢:=what? 

Quxsrrons.— What is 2 common fraction? (124.) What is a deci- 
mal fraction? (125.) What are the terms of a fraction? (126.) 
What does the denominator of a fraction show? (127.) What does 
the numerator show? (128.) What is a proper fraction? (129.) 
An improper fraction? (180.) A mixed number? (131.). A simple 
fraction? | (182.) A complex fraction? (188.) A compound 
fraction? (134.) 


LESSON XIV. 
PRACHICAL EXAMPLES IN REDUCTION AND ADDITION OF 
FRACTIONS. 
A man bought a horse for $73, a carriage for $974, a 
“set of harness for $37 2,3; what was the cost of the whole? 


MODEL OPERATION. 
$73 2 = 7312, cost of horse. 
97§ = 9728,“ . carriage. 


37 5,= 3718, %, harness. 


. 20747= $2081, total cost. 


Awatysis.—1. Reduce the several fractions to others of a com- 
‘mon ety aa 8 : 
$733= ; $978=9728; $387 Ps—3733- a 
5 aa fi sum total. | ; 
The sum of $7343, $9733, and BOT, is $20744. S$} equals 
$144, which ‘added to $207 make $2083; ; 
Therefore: if a man bought a horse for $733, a carriage, &e, 


F 
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129. A merchant purchased 4 pieces of silk; the first 
contained 37% yds., the second 43% yds., the third 27; yds., 
and the fourth 38), yds. ; how many yards did all the pieces 
contain ? 

130. If a book cost 123 cts., a slate 103 cts., a pencil 44 
of a cent, and a sponge 5 cts.; how much did they all cost ? 

131. A butcher bought, at one time, 1293 Ibs. of beef; at 
another, 43954 Ibs.; at another, 372 lbs.; and, at another, 
473.4, lbs.; how many pounds did he purchase in all? 

132. A boy spent 4; of a dollar for a geography, $8, for 

a spelling-book, and $19 for a slate ; how much did he spend 
for all? “ 

133. If I have 3 of a Fotmd of sugar in one paper, 7 
Tbs. in another, 3 lbs. in another, and 24 lbs. in another; how 
many 385ths of a pound have I in all? 

134. I have three strings; the first is 23 inches long, the 


second is 24 inches long, and the third is § of an inch long; © 


how many ¢welfths of an inch are there in the three strings? 
135. I have three apples; the, 1st weighs 52 oz., the 2nd 
11 oz., and the 3rd 12$ oz.; how many 72nds of an ounce 
do the three apples weigh? 
136. What is the size of the largest equal pieces into 
which #, 4, and 4 of a pear can be cut? How many pieces 
in each part? How many pieces in all the parts? 


137. What is the size of the largest equal pieces into 


which 3, 7, and 2 of an orange, can be divided? How 
many pieces in all the parts ? 

138. Reduce #, 42, §, 374, to equivalent fractions having 
a common denominator. 

139. What is the size of the largest pieces that can be 
made from +8; of an apple, each piece to be of equal 
size? How many pieces will there be? 


‘Arig. 


112 : FRACTIONS. 


Quxstrons.—What do fractions indicate ? (185.), Which term of a 
fraction answers to the dividend? (136.) Which.to the divisor? 
(186.) What, then, is the meaning of 13? Ans.—13+4, What is 
the meaning of 53,2? Ansi—5+11. In what other way can 15+8 
be expressed? Ans.—1,?. What is the value of a fractional ex- 
pression? Axs.—The number of times the denominator is contained 
in the numerator. What is the value of an expression of unper- 
formed division; as, 18+6? Ans.—Zhe number of times the divisor 
is contained in the dividend. Give the fractional forms of the fol- 
lowing expressions:—3+4; 4+8; 978; 13—11; 6+27; 916; 
9+3; 23-87. 


A LESSON KV. a 
151. SUBTRACTION OF FRACTIONS. 
From ‘}? take 2. 


MODEL OPERATION. 


(a). (.) - 


2)16,12 $3=39 48ths, minuend. 
ow ye=28 “ — subtrahend. ° 
2)8,- 6 == 


<a 44, remainder, or difference. 
ao : 
5) 


2X%2xX4X3=48, I. c. mult. 


Awatysts.—1. (a.) For convenience find the least common 
multiple of the denominators, 16 and 12, which is 48. 

2. (b.) Change 13 and {4 to equivalent fractions having the 
denomination of 48ths, and subtract. 

Since twelfths can not be subtracted from sivteenths, change 


‘both 16ths and 12ths to 48ths; 13=39 48ths; 7>—28 48ths ; 


and 38—28 leaves a remainder of j4. 
Therefore, the difference between }4 and 75 is }} 
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140. From 77, take 3%,.~ 146. 4—3;=how many? 
141. From 4+} take 75. 147. 4—4=how many? 
142. From 43 take $. 148. 48—1Z7—how many? 
143. From +4 take 3. 149. 38,5; =how many? 
144. From 8, take }4. 150. +6;—7%=how many ? 
145. From 47 take 3. 151. *34—;—=how many? 


Questions.—If the divisor is /ess than the dividend, is the value of the 
expression greater, or less, than a unit? Ans.—G@reater. If the divisor 
is greater than the dividend, is the value greater, or less, than a 
unit? Ans.—Zess.- If the numerator is greater than the denomi- 
nator, is the value of the expression greater, or less, than a unit? 
(130.) If the denominator is greater than the numerator, is the 
value of the expression greater, or less, than a unit? (129.) If both 
numerator and denominator be increased in an equal RAEIG- how is 
the wlue of the fraction affected? (137., a.) 


LESSON XVI. 
(@) (2) (c.) (a) (e) 
From13 14 153=15§ 18¢=183¢ 47,5 
Take 3¢ OF = OF 1NGF=“BF__ 18 


Rem. 93 or 94 32 34,5, 
Anatysis.—(a.) As $ can not be taken from no sevenths, take 
1 unit from 13 units, which is equal to 7 sevenths; 4 sevenths 
from 7 seyenths leave 3 sevenths, which write in the remain- 
der; 3 units from 12 units leave 9 units. 
Therefore, 34 taken from 13 leave 93. 
(d.) 13% equals 1324, and 12=1228. 
_Since 25 30ths can not be taken from 24 30ths, take one unit 
‘ from the 13 units; one unit 1s equal to 30 3uths; 30 30ths and 
24 30ths equal 54 30ths; and 25 30ths from 54 30ths leave 29 
30ths, which write in the remainder; 12 units from 12 units 
leave no units. 
Therefore, 123 taken from 134 leave 22 


* Norz.—Reduce mixed ‘numbers to improper rractions. 
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EXAMPLES FOR PRACTICE. 

152. 462—2.3,=how many?| 157. 25—145=how many ? 
153. 374-63 =how many? | 158. 374—16=how many? 
154. 1421—53=how many? | 159. 368,—;=how many? 
155. 11—34=how many? | 160. 49-27_-—$;=how many? 
156. 87—163=how many? /161. 5572—39=how many? 
162. 57—3$+7%;=how many? 
163. 143—63+$=how many ? 
164. 5¢—83+43=—how many? 
165. 874—53+89—how many ? 
166. 42-8,—47%5+3}=how many? “ 

eo uLbr. 67,8,—153+ }4=how many ? : 
168. 1473—86$4-34¢—=how many? 2 
169. 387 fh—345+4442=how many ? 
170. 885—,-}32=how many? 
171, 43—?,-+43=how many ? 


1 


LESSON XVII. 
452, To add any two fractions, or find their difference, 
when each has a unit for its numerator. 


Ruiz L*—To add two fractions haviug units for 
numerators :— Write the sum of the denominators over 
their product. 
Rute IL—To find the difference between two frac- 
tions having units for numerators: — Write the differ- 
ence of the denominators over their product. 
_ (a) ; rere (9) 
1+1=what ? 1—1= what? 
MODEL OPERATIONS. = 
(a.) 75=12 oe (6.) 7-5= 2 ang: 
7X5=35 . - 4 TK 5H85 . 


* Norz.—Require the pupil to write the analysis from which these. rules 
are deduced. : 


. 
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MISCELLAN EOUS EXERCISES FOR PRACTICE, 


What is the value of each of the following expres- 
sions ? 


1. 444: 5. 3-9 9. 5—Ts 13. 7, —3ts- 
2oqetie 6 ¢—-g 10. tdy—aho 14. +a 
8. dete 7 $—-t.° TY ah. 15 st ate 
fofotas) 8 Wer 12. Yas 16. $341 


Nove.—The operations of the following examples’ may be abbreviated by ~ 
findiig the difference between the swm of the minuends and the sum of the 
subtrahends, 


172. 3+4+%—-$; 2+$+4-3. 

173. Ft +3+$5 3+9+3+544. 

174, $+43+43 4+2+49 $+: 

175. 44-+-$—3+ 63; $+64—-24+9+35, 
176..49-++$—=(3-+4)5 44-3-++62—(2—4). 

177. 24—843—(249); 414—(122—3), 
178. $+-113-+4—(6+9); 4+2)+3+(4+4+9). , | 
179, §+12—11+3—2; 53+4—34+(4—9). ae 
180, 4-+13—(67—3) +43 ¢+16—44+ (3—f). 

181. 8§-+-11—(8—2)+43, (§+123)—9+4. 

182. (14+3+$—2)—44; $+3-3-$+4. 

183. §+(167—§)—-34+4; (18-1/) +444. 

184. $+-(§—-9)+-G+4); (11-3) +$-2 

185. 53-+3—4-+(3+18); 5+3+3-4. 

186, (6+3)+4+(6x8)+(8+9) 3 6x5+2—43. 

187. (4+16)+(9x3)+3—(4+4); (8+11)+(8+9). 
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¥ LESSON XVIII. 
PRACTICAL EXAMPLES IN ADDITION AND- SUBTRACTION 
OF FRACTIONS.* 
188. A man bought a horse for $39-#5, and sold it for 
$146; what was his profit? 

189. John bought 3714 Ibs. of butter, and then sold 1477 
Ibs.; how many pounds had he left? 

190. A man bought at one time 343 bbls. of flour, ati 
another 47,8, bbls., and at another 44% bbls.; how many 
barrels did he buy in all? 

191. I sold one lot of books for $48.752, another lot for 

_ $37.624, and another for $38.27; how much do my books 
»amount to? 

192. If I have $4372, and pay out $341;4;, how much 
have I left? 

193. 11 horses are worth $15017; 41 cows are 5 Worth 

4923,8-; how many dollars are the horses worth more than 

the cows ? 

194. A drover bought a yoke of oxen for $89, and 
paid $143 for pasture; he afterwards sold them for $8955 5 
did he gain, or lose, and how much ? 

195. A merchant bought 37 bales of cloth for, $3473, 
and 48 bales for $402.9, ; he then sold the whole for $1000; 
how much did he gain? 

196. A merchant bought 872 barrels of flour for $1 57¥,, 

_and 1434 barrels for $597;; how many spa did he 
buy, and how much did they cost him? 

197. A gentleman owns a farm worth $3397, and a store 
worth $1413.473; how much more is the farm worth than 

* the store ? 


*Norg.—The analysis is the same as in the simple rules. 


“ae 
x 
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Qurstions.—How is the denomination of a fraction determined ? 
(189.) Upon what does the value of a fraction of any denomination 
depend? (140.) What is the reduction of fractions? (141.) What 
is reduction ascending ? (142.) What is reduction descending ? 
(148.) When are fractions said to be expressed in their lowest 

eterms? (144,) What is the difference between a common multiple 
ond the least common multiple of two or more numbers? (121,) (122.) 


L ESSON XIX, 


198. A gentleman gave for a house and lot $7384, and 
for a cotton factory $9503.135; how much more did tha 
factory cost than the house and lot? 

199. A man valued a factory at $9410.30, and a farm at 
$8964.37%5 what is the difference of their values? 

200. A merchant had 1987 yds. of cloth, and sold 847 
yds. of it; how many yards had he remaining ? 

201, A speculator sold a quantity of flour for $7897, and, 
by so doing, gained $332.4634% 5 what did it cost him? 

202, A man sold an estate for $9878, and thereby 
gained $3896,46,',; how much did the estate cost him? 

203, A man sold an estate for $9878, and, by so doing, 
lost $3896.46; how much did the estate cost him ? 

204. A gentleman having $57897{, gave his eldest son 
$26805,9,; how much had he remaining? 

(205, Joseph had $474, and Weston as many. lacking 
$8 4; how many dollars had Weston? 

206. The sum of two.numbers is 841724; one of them 
is 24173; what is the other? 

207. If I have in different banks $1419, $467», $417 py, 
and $3484, how many dollars have I in all the banks ¢ 

208. If 1 sell 3 horses for $430,%, 3 cows for $3244, 
and 55 in for $223,';, for how many dollars do I sell 
them all? — 
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Qursrions.—What is a fraction? (128.) What is the difference 
between a common fraction and a decimal fraction? (124.) (125.) 
What is the difference between the uses of the numerator and those of 
the denominator? (127.)(128.) Are decimal fractions ever used in con- 
nection with common fractions? (124.4) Are they written differ- 
ently? (124.+)° Are decimal fractions usually written with a denomi-¢ 
nator? (125,) What determines the denomination of a: common. and 
a decimal fraction? (139.) What is a rule in Arithmetic? (12.) 
Write, on the blackboard, a rule for the reduction ofa fraction to its 
lowest terms. (145.,0.) Write a rule for the reduction of an im- 
proper fraction to an integral or a mixed number. (146.) 


4 2 
Caner LESSON XX. 
909. A farmer bought 3 loads of hay ; the first contained 
[473% Ibs., the second 1834¢ lbs., and the third 21713; lbs.; 
ow many pounds in the three loads? . 
210. The same farmer afterward sold .3479,%; Ibs.; how 
many had he remaining? 
-- 211. James Smith had two lots of wild land; the first 
contained 387-2; acres, the second 4177; acres; he sold 
521% acres; how many acres had he remaining ? 
212, A lumber merchant bought 43473 feet of pine lum- 
- per; he then sold 2417}% feet, and afterward bought 38744; 
feet; how many feet had he then? 

213. The hind-quarters of an ox weighed 3753 Ibs. each ; 
the two fore-quarters weighed 621}; the hide and tallow 
weighed 112, Ibs.; what was the entire weight? 

214. There are two numbers whose difference is 87642 ; 
the greater number is 1528755; what is the less ? 

215. What number is that, which, if taken from 87943, 

. will leave 86555? 

216. The subtrahend is 34174, the difference is 913774 

what is the minuend? F 
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QuzstIons.—Write on the blackboard a rule for the reduction of 
an integral number to a given denomination. (148.) Ans.—Multi- 
ply the number of equal parts of the given denomination in one unit 
by the integral number, and the product will be the numerator of a 
fraction of the denomination required. What is the rule for the re- 
duction of a fraction to a given denomination? Ans.—Dwide the 
number of equal parts of the given denomination in one unit by the 
denominator of the fraction, and multiply the quotient by the mume- 
rator, and the product will be the numerator of a fraction of the de- 
nomination required. Write a rule for the reduction of a mixed 
number to a given denomination. (148.) What is ‘the addition of 
fractions? When is a fraction said to have acommon denominator? 
(150.) What is the subtraction of fractions? 


. “™ LESSON XXI. 

217. The sum of two numbers is 14083; the less i 
21655: what is the greater? 

218. The minuend is 4183, the difference is 421% ; wha 
is the subtrahend ? 

219. The minuend is 4 million and 3 seventeenths, the differ- 
ence is 3 million and 5d thirteenths ; what is the subtrahend ? 

220. A man pays $300 for 100 sheep, $953 for a yoke 
of oxen, $603 for a horse, and $124,3- for a buggy; how 
much do they all cost? 

221. A man bought a barrel of sugar for $30, 25 yards 
of broadcloth for $533, two barrels of molasses for $473 ; 
in return for these he gave 100 bushels of oats worth $654%,, 
a colt worth $407,, and the balance in money ; how much 
money did he pay? 

222. A flour merchant, having 700 bbls. of flour on hand, 
sold 371,55 bbls. to one man, and 142,', bbls. to another; 
how many barrels had he left? 

223. What is the sum of 137;!, and 46,1, ? 

224. What is the sum of 46,', and 37,,? 
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225. What is the difference between 387, and 224? 

226. What is the difference between 37,1, and 24,5? 

227. Give the sum and the difference of 434 and 294. 

228. Give the sum and the difference of 385 and 32,5. 

229. What is the amount of the sum and the difference of 
3, and 37; ? 


Quxstions.—What are the rules for adding and, subtracting frac- 
tions which have units for their numerators? (152.) What.is a unit? 
(1.) What is the difference between abstract and concrete num- 
bers? (8.) (4.) What is the difference between simple and complex 
problems? (8.) (9.) What is an analytical step? (10.) Illustrate 
the definition of a rule. (12.) Illustrate on the blackboard the 
definition of a sign. (13.) What, is the answer called in Addition? 
(80.) In Subtraction? coe.) In Multiplication? (49.) In Divis- 
n? (57.) 


| LESSON XXII. 
133. MULTIPLICATION AND DIVISION OF 
FRACTIONS. 
154. To multiply a fraction by an integral. number. 
2 (a.) What is the product of 3 multiplied by 4? 
(6.) What is the product of # multiplied by 4? 


ale ire 


3 ’ 
(a. a.) ars es Ans. 
(b.) aX4= Soe Oy, nk 


_ANALYSIS.—(a.) Lee the denominator of a fraction in 
any ratio, increases. the value of the fraction in the same ratio. * 

If, then, the denominator of 3 be divided by 4, the result, 
2, will be 4 times greater than 3. 

Therefore, 3 multiplied by 4 equals 14. 


* NorE.—Since the denominator is a divisor, decreasing it in any ratio must in- 
crease the quotient in the same ratio. - 
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(b.) 4 times 4 fifths are 16 fifths, equal to 31. 

Therefore, # multiplied by 4 equals. 34. 

Hence the 

Rute.—I. Divide the denominator of the fraction by the 
integral number, when it can be done without a remainder ; 
when this is not possible, MULTIPLY THE NUMERATOR, and 
write the result over the denominator. 

Il. Cancel common factors, and multiply as in cancella- 
tion. 

EXAMPLES FOR PRACTICE. 


230. =§;x4—=how many ? 236. 4x46=how many? 


231. %x16= “ 237. 34x28= = & 
32. ,x83— « 238. 48x12— « 
238. afpx2l— « , (239. f%x72— « 
234, 383x32— « 240. Ai x21— « 
235. 4fax42— « 241, 41x95—= 


Quzstions.—How is addition proved? (86., 7.) Subtraction ? 
(44., 2.) Multiplication? (53., x.) Division? (65., 7.) What is the 
difference between addition and multiplication? (31.) (46.) Between 
subtraction and division? (39.)-(54.) How does addition differ from 
‘multiplication? Ans.—In addition, the numbers to be added are 
usually different quantities, while in multiplication they are the same, 
or equal quantities; thus, 834+8+7=18, 834+3+4+3+38+8=15, are 
examples in addition ; but the latter can be contracted by multiplica- 
tion; as, 8X5=15. In multiplication, are the numbers to be added 
or repeated always the same in each example? Ans.—They are.~ 
In multiplication, what does the multiplier show? (48.) To what 
does the product in multiplication correspond in addition? Ans.—Zo 
the sum. Was the multiplier any corresponding term in addition? 
Ans.—It has none. 


LESSON XXIII. 
2 PRACTICAL EXAMPLES. 
What will 373 lbs. of sugar cost, at 11 cts. per pound? 


122 : : FRACTIONS. 


MODEL OPERATION. 


37% lbs. 
11 cts. 


407 * 
= 88 


* $4,102, Ans. 


Anatysis.—1. If 1 pound of sugar cost 11 cts., 37 ‘pounds 
will cost 87 times 11 cts., which are 407 cts. 

2. If 1 pound of sugar costs 11 cts., } of a pound will cost 
3 of 11 cts.,* which are 3, equal to 33 cts., which, added to 407 
ts., make 4102 cts., equal to $4.103. 
Therefore, 373 lbs. of sugar will cost $4,102, if 1 pound cost 
cts, 


242. What will 4633 bushels of wheat cost, at 125 cts. 
per bushel? at $1.35 per bushel ? 

243, What will be the cost of 472 hats, at $3.423 apiece? 

244, What will 3412;% yds. of cloth cost, at 50 cts. per 
yard? : 
245. What will a firkin of butter containing 90} pounds 
cost, at 254 cts. per pound? 

246. What will 341 oranges cost, at 14 cts. apiece? 

247. What will 173 pounds of flour cost, at 2 cts. per 


4 : ound ? 
i 248. If the interest on one dollar for one year is 63 of a 
cent, what will be the interest on a note of $572? 
249, If the interest on one dollar for one month is % of 
*Norz.—3 of 11 is equivalent to 4 timés 11, or 11 times a; for of has the same - 


signification as times, and is used when the multiplier is a fractional number. 2 
of 11 is equivalent to 40/3 times 11. 8 times 11 are 83, and 1 ninth of 33 is 


He 
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a cent, what will be the interest on $537 for 12 months, or 
one year? 

250. If the interest on one dollar for one month is }2 of 
a cent, what is the interest on $378 for 3 years? 


Qsestions.—How does division differ from subtraction? Ans,— 
In division the divisor is taken from the dividend as many times as 
there are units in the quotient, and in subtraction the subtrahend is 


taken from the minuend only once. Which are the corresponding _ 


terms? Awns.—The dividend corresponds to the minuend; the divisor, 
to the subtrahend; the remainder in division, to the remainder in sub- 
traction; and the quotient, tc unity, which, though not expressed, in- 
dicates the number of times the subtrahend is taken from the minu- 
end. 


LESSON XXIV. 
Ee LES IN ADDITION, SUBTRACTION AND MULT 
CATION OF FRACTIONS. 

251. I bought, at different times, 36 lbs. of sugar at 63 
ets. per pound, 47 lbs. of tea at 972 cts. per pound, 483 
Ibs. of rice at 6 cts. per pound; what was the entire cost 
of the articles? ‘ 


4 _ MODEL OPERATION. 
(a) () (<.) (d.) 
36 Ibs. 973 cts. 48$lbs. $2.29+ (4=35,.) 
63 cts. 47 lbs. Gets. 45.87-+(1=8,. 


216 « 679ets, 2ag« 22 OYy) 
198= 134 « 3888 « 1s= 43 


‘ 


$2.29) 4559 « $2.904 
igi= 281% 


$45.87} 


$51.093 (43=13.) _ 


rite 
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Awatysts.—(a.) Find the cost of the sugar. 
(v.) Find the cost of the tea. 
(c.) Find the cost of the rice. 
(d.) Find the total cost. 


252. The interest on one dollar for one day is 7’ of a - 


cent; what is the interest for the same time on $347 ? 
253. The interest. on one dollar for one day is 75 of a 
cent; how much ‘is the interest on-one dollar for 30 days, 


_ or one month? : 


yw 


254. The interest on one dollar for one day is prof a 
cent; how much is the interest on one dollar for 12 months, 
or one year? 


. 955. The interest on one dollar for one day is 75 of a 


; how much is the interest on one dollar for 3 years? 
56. The interest on one dollar for one day is 7%; of a 
ent; how much is the interest on one dollar for 2 years 
and 5 months? eos 

257. If the interest on one dollar for one day is ¢ of a 
cent, what is the interest on one dollar for 8 years 4 months 
2 days? : : 

258. I bought’ 347 yds. of linen at 6355; cts. per yard; 
how much did it cost? ; 

259. I bought 4 barrels of cider, each barrel containing 
304 gallons, and I gave 12 cts. per gallon; how much did 
it. cost? : 

960. I bought 13 Ibs, 4 oz. of gold dust at $194 per 
ounce; how much did it cost ? 


Quzstions.—Show on the blackboard how the example 8X8=24, 
may be performed by addition. Show how the example 24>8=38, 
can be performed by subtraction. What does the quotient show ? 
Ans.—How many subtractions can be made. Can every example in 
division be performed by subtraction? Ans.—Jé can. Can every 
example in multiplication be performed by addition? Ans.—It iv 
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How many primary rules are there? Ans.—Three,—notation and 
numeration, addition, and subtraction. 


LESSON XXV. 


261. I bought a gold chain weighing 2 oz. 13 pwt., at 
$0.094 per grain; what was its cost? 

262. I bought a garnet weighing 15 pwt., at 13%. cts. per 
grain; what did it cost? 

263. A man bought 13 diamond rings, each weighing 11 
pwis., at 1£. 13s. 54,d. per pwt.; what was the cost? 

264. A man aa 11 ewt. 3 qr. 21 Ibs. of hay; 4 cwt. 
4 qr. 17 Ibs. became worthless; he sold the remainder at 
22 cts. per pound; how much did he receive for it? 

265. From a hogshead of sugar weighing 9 cwt. 1 
13§ Ibs., I sold 3 ewt. 3 qr. 12y%; Ibs.; how much was thé 
remainder worth at 7 cts. per pound ? 

266. A merchant bought 13 firkins of butter, each con- 
taining 97,3; pounds, and sold 6473 pounds; how much re- 
mained unsold ? 

267. Mr. David Hurd bought two hogsheads of molasses; 
the first contained 444 gallons, the second 51§ gallons; how 
much. did he receive for it at $0.36 per gallon? 

268. Mr. S. J. Brundige had a piece of cloth measuring 
24}4 yds.; he sold 133 yards; what will the remainder be 
worth at $1.42 per yard? 

269. A man, on settling with his butcher, finds that he is 
charged with 156% Ibs. of veal, at 11 cts. per pound, and 37 
Ibs. of beef, at 143 cts. per pound; how much does he owe 
him? 

270. Mr. Otis Lyon bought 4783 feet of boards, at 23d. 
per foot; in payment, he sold 15 doz. fruit cans, at 1s. 63d. 
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apiece, and paid the balance in cash; how much cash did 
he pay? 

271. What will 8412 bushels of flax-seed cost, at a half- 
sovereign per bushel? 

272. What will 47 8 Ibs. of tea cost, at 3 half-crowns per 
pound ? 

273. What will 887 pounds of lead cost, at 64d. per 
pound?” 

274, Two men start from the same place, and travel in 
opposite directions: the first travels at the rate of 17m. 2 
far. 16 rds. 8 yds. 1 ft. per day ; the second travels at the 
rate of 23 mi. 7 fur. 9 rds. per day: how far will they be 


_. apart at the end of 154 days? 


 Quxstions.— What is notation? (17.) What notation is used in 
withmetical operations ? (19.) What is the difference between the 


"simple and the local value of a figure? (20.) (21.) What is the dif- 


ference between reading numbers, and numeration? (24.)(23.) Has 
the cipher any value? (22.) How are the periods usually separated, 
in writing numbers? (27.,a.) What is the sign of equality? (88.) 
The dollar sign? (34.) The sign of Subtraction? (43.) Of Multipli- 
cation? (51.) Of Division? (62.) ; 


LESSON XXVI. 


158. To divide a fractional by an integral number. 
(a.) Divide 4 by 7. 
ate Divide $ by 7. 
MODEL OPERATIONS. 
14 14+-7_ 2 
- Ff (ce eR Se 
(a.) 7 5 zt Ans 
4 4 a 
(0) 27> , Ans. 
RD) goa 
Anatysis.—(a.) 1 seventh of 14 ninths is 2 ninths. 
Therefore, 1 divided by 7 equals 5. 
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(b.) Increasing the denominator of a fraction in any ratio, 
decreases the value of the fraction in the same ratio.* 

te then, the denominator of 4 be multiplied by 7, the result, 

; Will be 9 times less than $. 

Vaheesfore, | 4—7 equals #3 ‘ak 1 of is gf: Py 

Ruxu.—Drvive THE NUMERATOR of ‘the fraction by the inte: 
gral number, if it can be done without a remainder ; if not, 
multiply the denominator by the integral number and write the 
product under the numerator. 


EXAMPLES FOR PRACTICE. 
275. #5--7=how many? | 280, 63+3=how many? 
276. 42--14=how many? | 281. 94+-4=how many? 
277. 3%-+-16=how many? | 282. 48+12—how many? 
$278. 124-+-17—how many? | 283. $§-+8—how many? 


279. $3-+16—how many? | 284. 48,--12—how many ? 


Questions.— What are the terms in addition? (30.) In subtrac- 
tion? (40.) (41.) (42.) In multiplication? (47.) (48.) (49.) Which 
are called factors? (50.) What are the terms used in division? (55.) 
(56.) (57.) (61.) Express (on the blackboard) 28 in the Roman nota- 
tion. (18., a.) Express 78 in the same manner; 86; 87; 23; 46; 
82; 21; 11; 8; 325; 312000. How many characters in the Arabic 


notation? (19.) What is the largest number that can be expressed 


by the digits 7 and 2? What is the smallest? “ 


~ 


LESSON XXVILI. 


446, To divide a mixed number by an integral num- 
ber. : 
Divide 8635, by 4. 4 


Nores ror rag TzAcnen.—* Since the denominator is. a divisor. increasing it in 
any ratio must decrease the quotient in the same ratio. . 

+ The expression “ a dividea by 7” is equivalent to ! of 4 . but is not identical 
with it The latter comprehends an operation in multiplication, the former an 


operation in division. They are often used as synonymeus; but their difference 
should be explained to the pupil, to prevent confusion. 


¢ Change the mixed numbers to improper fractions. 


$e ee 
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MODEL OPERATION. 
4) 863% 


® © 2125 
Anatysts.—4 is contained in 8 tens, 2 tens’ times which are 
to be written in the place of tens. 
4 is contained in 6 units once, with a remainder of 2 units; 
write 1 in the place of units, and add the 2 units to the 16ths 
_of a-unit, — F 
In 1 unit there are 16 sixtcenths, and in 2 units there are 2 
times 16 sixteenths, which are 82 sixteenths, which, with 5 six- 
teenths added, are 87 sixteenths. 


, ' ___ As 87. sixteenths can not be divided into 4 equal parts without 


a remainder, change the sixteenths to a denomination one-fourth 


_as great as sixteenths, which is sixty-fourths. 


" Since sixty-fourths are one-fourth as great as sixteenths, then 
#37 are one-fourth as much as 33. 

' Therefore, 4 is contained in 86,5, 213} times. 

285. Divide 4163 by 9, by 8, by 7, by 6. 

286. Divide 34743, by 5, by 6, by 3, by 12.. 

287. Divide 2413 by 6, by 8, by 5, by 9. 

288. Divide 41348 by 15, by 36, by 25, by 84. . 


Querstions:—How is Addition proved? (36., 7.) Subtraction? 
(44., 2.) Multiplication? (53. ».) Division? (65., a.) What is 
the difference between U. S. money and English money ? (68.) (82., a.) 
What are the U. 8. gold coins? (69.,a.) The English? (82., ¢.) 

What are the U. S. silver coins? (69., 2.) The English? (82., @.) 
What is the difference between a pound English money, and a pound 
Troy weight? (82., ¢.) (84.) What is a knot? (90., c.) What is the 
difference in the use of Troy and of Avoirdupois weight? (84.) (85.) 
By which would you weigh hay? . Flour? Pork? Gold? Ice? 
Jewels? Coal at the mines? Coffee? Tea? Goods at the Custom 
House? Silver? When are medicines weighed by Avoirdupois? 


‘ 
! 


Peis Pa 
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When by Apothecaries’? Is there ‘anything gained in buying by 
Avoirdupois weight and selling by Apothecaries’? How many grains 
in a pound Troy? (88., d.) 


LESSON XXVIII. 
PRACTICAL EXAMPLES. 


289. What is the cost of one pound of tea, if 12 pounds 
cost $16.424? 
290. What is the cost of one pound of tea, if 12 Reese 
cost $154? ° : ‘ 
291. What is the cost of one pound of tea, if 12 popads 
cost $15.4638 ? 
292. What is the cost of one pound of coffee, if 48 * 
pounds cost $20.34 ? pce’ eae 
293. What is the cost of one pound of spice, if 29 pounds =~ 
cost $6.383 4% ? 
294, If I give $5.85,3, for 9 pounds of tea, what will 
one pound cost? 
295. A man received $29.25,3, for a month’s work; how 
much is that a day, allowing 26 ae days to a month? 
296. A man bought 13 pieces of cloth, for which he paid “ 
$88. 304,3;; each piece contained 46 yds.; how much my : 
he pay a yard? ~ 
297. A drover pays $1250,4, for 500 sheep; for how 
much must he sell them apiece, so that he may neither 
make nor lose by the bargain? ~ 
298. The dairy of a farmer produces $6004; he has 
25 cows; how much is his average gain from each cow ? 
299. A man traveled 160 mi. 4 fur. 37 rds. 48 yds. in 16 
days; how many yards did he travel in one day ? ; 


Quustions.—Repeat the table of English money, (82.,6.) Of 


a s 


‘a ED ; 
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Troy weight. (84., a.) Of Avoirdupois weight. (85., a.) Repeat the 
Long Ton table. (86.) The table of Apothecaries’ weight. (88., a.) 
Of Long Measure. (90.,@.) Of Gunter’s Chain. (91.,¢.) Of Square 
Measure. (92., 7.) Surveyors’ Square Measure. (93., a.) Of cubic 
measure. (94.,¢.) Of Liquid Measure. (95., 6.) Of Dry Measure. 
(96.,a.) Of Time. (97.,a.) Of Circular Measure. (98., 4.) The 
Miscellaneous Tables. (99.) 


LESSON XXIX. 


300. A railroad car moves 300 yds. 4 ft. 6§ inches per 
minute; at that rate, how many inches,does it move in one 
second ? 

301. A fox runs 3360,4; feet in 120 seconds ; at that rate, 
how far does he run in one second? — 

302. A steamboat moves 115% miles in 12 hours; how 


many miles is that per hour? 


308. If 30 tons of hay cost $4367, how much will 5 tons 
cost ? 

AwatyticaL Sreps.—1. Find the cost of one: ton. 

2. Find the cost of 5 tons. - 

304. If 40 bbls. of molasses cost $24954, what will 25 
bbls. cost? 

305. If 130 bushels of oats cost $2604, what will 147 
bushels cost ? . 

306. If 347 yards of broadcloth are worth $14967%, how 
much are 372 yards of the same kind of cloth worth ? 

307. A merchant bought 347 yards of silk for $4712 ; 
how much did40 yards of the same cloth cost ? 

308. A merchant bought 294 yds. of calico for $69.473 5 
he sold 25 yards for $7.32;4,;, did he make, or lose, on what 
he sold, and how much? 

Anatyricat Steps.—1. Find the cost of one yard, 

2, Find what he received for one yard. 


~ 
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8. Find how much he gained or lost on one yard. 

4, Find how much he gained or lost on 25 yards. 

309. A farmer bought 725 acres of land for $145003, 
and sold it for $18472; how much did he gain per acre? 

810. A man, dying, left an estate of $33463;% to be 
equally divided between his four children, after his wife had 
taken a third; what did each child receive ? 

Quxstions.—W hat is the difference between Reduction Ascending 
and Reduction Descending? (80.) (81.) Of what is every number 
composed? (112., 4.) What is the least common multiple of two or 
more numbers? (122.) What is the difference between a common 


and a decimal fraction? (124.) (125.) Are common fractions ever 
written without a denominator expressed ? 


LESSON XXX. 
157. To multiply a fraction by a fraction. 
Multiply 3 by @. y 
MODEL OPERATION. 


(a) 


1. #X§ or 1=3, (b.) 
2. $Xt>e 5 $X§=48, Ans. 
8. #X3=48, Ans. 


re ee *—(a.) 1. 3 multiplied by 8, or 1 unit, equals 3 3. 


eek $X3=4, then 54 will equal one eighth of 3, which is 


3. 
56 


8. If 3x 4=25, then $x 3 will equal 5 times 3, which is 13.° 


Therefore, ?X3=43. 

f Rurte.—(b.) Cancel all the common factors, and then 
multiply the numerators together for a new numerator, and 
the denominators for a new denominator. 


*Nots.—Those who prefer, may use the following analysis:—3 x 3 = 3 of 3; g 


of 3=1 of 5 times 2; 5 times = 19, and 3 of L952, Ans. 
snot FOR THE TEACHER. _Sgulad ting ates concise directions for contracted 
pe they, consequently, do not always eee ot every step of the analy+ 
tony Ov-weNth to be properly deduced from it. 


ws 


132 


811.48. 
312. &X}. 
313. 58x. 
814. 43 X3. 
315. 4582. 
~ 316. 8 Xa 
817. 4X} 


FRACTIONS. 


EXAMPLES FOR PRACTICE. 


318. $X48. 325. 94X6ghy. 
319.* 34X28. 326. 412 <4ghg 
$20. 383. 327. @><4h. 
321. 63x43. $28. 8X63. 


322. 
823. 
324. 


42x 52, 329. 8X73. 
8 x<913. 330. 4X97 
& X83. 


Quzstioxs.—In how many ways may the denominator of a frae- 
tion be written? (127.) The numerator ofa fraction? (128.) How 
are decimal fractions usually written? (125.) In a compound frac- 
tion what is the meaning of the word of? (134.) What is the differ- 
ence between a simple fraction and a complex fraction ? (182.) (183.) 
In the expression #, which is the dividend? Which the divisor? 
What effect has it on the value of a fraction to decrease both numera- 
tor and denominator in the same ratio ? (187., 8.) ‘To increase. them ? 
(137., a.) When are fractions said to have a common denominator ? 


(150, 


LESSON XXXI. 


158. To multiply a mixed number by a fractional or 


mixed number. 


What will 4733 pounds of cheese cost at AZ cts. per 


pound ? 


MODEL OPERATION. 


(2) 


_ A733 


4y 


202+ (f=) cts. 
18983+(4=4) “ 


2095 + (At —18)=$20.963. 


Mixed numbers may be changed to improper fractions before multiplying. 
. 7 
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ANALYSIS.* 


GexrraL Srep.—If one pound of cheese costs 43 cts., 4733 
pounds will cost 473 times 43 cts., which are 20965 cts., equal 
to $20 963. 

AwnatyticaL Srers.—(a.) 1. Find 3 of 4733. 

3 of 4733 is equivalent to } of 3 times 4733; 8 times 473§ is 
14204, and } of 14203 is 2027, 

2. (@.) Find the product of 4 and 4783. 

4 times 2 are 3, equal to 14; 4 times 4783=1892, which, with 
14 added, equals 18933. 

8. Reduce and add the fractions of the partial products. 
As halves and eighths can not be added, change halves to 
eighths ; 4=%. The sum of } and ¢ is ¥,=13. 

4, Add the integral partial products. . 

The sum of the partial products 1893, 202 and 13, equals 
20962 cts>, equal to $20.963. 

Therefore, 473% pounds of cheese will cost $20,963 at 43 cts. 
per pound. } 


Quzstions.—On what does the value of a fraction of any denomi- 
nation depend? (140.) What is the value of 3 divided by 4? Ans.— 
3 of one wnit.. 8-9? Ans.—3 of one unit. 7-6? Ans.—l} 
of aunit, 49? 3+11? 24+2? 87+40? What is the reduc- 
tion of fractions? (141.) What is the difference between Reduction 
Ascending and Reduction Descending? (143.) (142.) When is a 
fraction said to be expressed in its lowest terms? (144.) What is, in 
effect, equivalent to dividing both the numerator and the denominator — 
of a fraction by any number that will divide them without a remain- 
der? Ans.—It is simply rejecting a factor common to both. 


* Norgs.—When the integral numbers are large, and the fractional numbers 
are small, the following method is, without doubt, the most-convenient ; but 
when one of the integral numbers is small, change it to an improper fraction, 
before multiplying. 
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LESSON XXXII. 
PRACTICAL EXAMPLES. 

331. What costs 4734 lbs. of sugar at 33 cts. per pound? 

332, What costs 3433 lbs. of rice at 2§ cts. per pound? 

333.. What will 84762 lbs. of iron cost at 43 cts. per 
pound ? 

334.) A merchant bought 4 bales of cloth; each bale con- 
tained 46. pieces, and each piece was 36} yards long; how | 
much did.it cost-him, at $2.37% per yard? 

335. A publisher bought 46 bundles of paper ; each bun- 

“dle contained 2 reams, and each ream weighed 6§ Ibs.; how 
much did it amount to, at 183 cts. per pound? . 

336. A person sells 3 cows at $374 each, and a yoke of 
oxen for $68¢; he agrees to take in payment 60 sheep; 
what do his sheep cost him a head ? 

337. A farmer sold a yoke of oxen for $80.753, 6 cows at 
$29.422 each, 30 sheep at $2.503 each, and 8 colts at $47 
each; how much did he receive for them all? 

338. Mr. Jones bought 9 barrels of sugar, each weighing 
916 Ibs., for which he paid $116.37}; how much did he 
‘pay per pound? 

339. The interest on $478 for one year is $24.373; what 
is the interest on one dollar for the same time? 


Questions.—What is an improper fraction? (130.) What is a 
mixed number? (181.) Give the analysis of changing 3 to a mixed 
number. (146.) Give the rule for the same. Give the analysis of 
changing 22 to an improper fraction. (147,.) -Give the tule. Give 
the analysis of changing 43 to fourteenths. How many ninths in a 
unit? Sieteenths? Q8rds? llths? 115ths? 5ths? 17ths? 
How many 8ths in }a unit? In j of a unit? Ini? Ing? In2} 


_ units? In} ofa unit? 


; 
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LESSON XXXII. 
159. To divide an integral number by a fraction. 
Divide 9 by #. 
MODEL OPERATIONS. 
(a.) « 


1. 9+7=9. (6.) 
2. 9--1=63. 9+-$=9x{=—43—123, Ans. 
3. 9+-$ = §3—123, Ans. 

Anatysts.—(q.) 1. 9+, or 1 unit, equals 9. 

2. If 91 equals 9, then 9+1 will equal 7 times 9, which is 63. 

8. If 9=1 equals 63, then 9--3 will equal one ji7th of 63, 
which is 3 =123. 

Therefore, 9-3=123. 

Rouie.*—(b.) Invert the divisor, and proceed as in the 
multiplication of fractions ; or 

(c.) Multiply the dividend by the denominator of the 

_ fraction, and vivipE the product BY THE NUMERATOR. 


' What,are the values of the following expressions? 


340. 364-+-4. 348. 4184+-8,4. 
841. 241+. 349. 2416-+4,3. 
842. 413-+-4}. 350. 4186-54. 
848, 218-+-5. 351. 4187-413. 
344, 413-+4. ; 352. 864-5. 
345. 8134-72}. — 353. 9186-+8,4. 
346, 4134-32. 354, 2164+3%. 


847. 5147-3. 355. 4183-+ 64,3. 


* LESSON XXXIV. 
160, To divide a fraction by a fraction. 
i" . ‘> . 
-. Divide § by }. 
Ei * Norzs,—The teacher will observe, that in the analysis, the dividend, 9, is mul- 


tiplied by a number equal to the denominator of the divisor, and that this product 
_ is divided by a number equal to the numerator of the divisor; hence the rule. 


- +Change the mixed numbers to improper fractions, before dividing. 
: ‘7 


— 
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MODEL OPERATIONS. 


4. (b) 
a L=as, 4-+-$=$Xf=3}=1y, Ans. 
$+9=3}=1y, Ans. 


Anatysis.—(a.) 1. $+4, or 1 unit, equals 4. 


| 9. If 4+ equals %, then $+4 will equal 7 times 5, which is 23. 


3. If 4+4 equals 37, then $+ will equal one third of 7, 
which is 28, equal to 134. E 

Therefore, 4+-3=1,,. 

Ruie.—(b.) Invert the divisor, and proceed as tn the 
multiplication of fractions ; or : 

(c.) Multiply the dividend by the denominator of the 
fraction, and DIVIDE the product BY THE NUMERATOR. 


EXAMPLES FOR PRACTICE: 


$56. 4+3=how many? 361. 9-+-3§—how many? 


387. 3--49=. * 362. $+49= “ 
358. 69-+-43= “ 363 444+-887= “ ¢ 
359. 44g * 364. 63+-463—% 
360. 2,+88= “ 365. §83j= « ” 


Quzstions.—What is the addition of fractions? .When ate frac: 
tions said to have a common denominator? (150.) Can fractions of 
different denominations be added or subtracted? Why? (16., a. and 
b.) Can 8ds of a bushel and 4thg of a bushel be added? Why? 
(16., a and 6.) Can 4ths of a Ib. and 4ths of an oz. be added? 
Why? Is it necessary to find the least common miultiple of the de- 
nominators of fractions to be added? Ans.—it 2s not; but rt ww 
generally more convenient, when the fractions are numerous, or of 
small denominations. 9 


LESSON XXXV- 
PRACTICAL EXAMPLES. 
If 94 pounds of cheese cost 456 cts., what will one pound 
cost? j eth 
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1. 94 Ibs.=22 Ibs. 


Anatysis.—1. 91 Ibs. atts 19 half pounds, 

2. If 4 lbs. of cheese cost 456 cts., one half pound will tost 
one staveteonth of 456 cts., and 2 lees or one pound, will cost - 
2 times 1; of 456 cts., oe 7; of 456 cts.,*equal to 48 cts. 

Therefore, if 94 ibe of cheese cost 456 cts., one hg will 
cost 48 cts. 


\ 


"366. 13% pounds of rice cost 136 cts.; how much is that 
a pound ? 

867. 13874 pounds of butter cost $27.43; how much is 
that a pound? 

868. A man paid $43.74 for 153% pounds of butters 
what did it cost per pound ? 

_ 369, Aman paid $3,894,624 for 203 shares in a factory ; 

, “what did each share cost ? 

870. Mr. Wilson paid $400 for transporting 34 tons 13 
qrs. 193 pounds of freight from Springfield to Baltimore ; ; 
how much is that per pound? 

$71. A man traveled 528000 feet in 163 ae ; how 
many miles was that a day? 

872. Horace Jones traveled 417060 feet in 114 days; 
how many miles was that a day? 

373. A fox ran 105600 feet in 30% minutes; how many 
feet is that a minute ? 

874. The interest on $304 for @ Gertain time is $15.36; 
what is the interest on one dollar for the same time ? 


Quzstions.—Can fractions of unlike denominations be added? 
(16.,@.) Why? Can fractions of unlike denominations be subtract- 


a 
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ed? (16., 8.) Multiplied? Divided? What is the multiplication of 
fractions? What is the division of fractions? What is the rule for 
multiplying a fraction by an integral number? (154.) What is the 
‘rule for dividing a fraction by an integral number? (155.), What 
is an integer? (106.) What effect does dividing the denominator 
-have on the denomination of a fraction? Why? What efiect does 
dividing the numerator have on the value of a fraction? (187., f.) 


* 


# ‘ 
LESSON XXXVI. 


If 463 pounds of tea cost $47.863, what will one pound 


cost? 
MODEL OPERATIONS.* 
(a) . (bt 
463 Ibs.=182 lbs. 47862 
187)47863-cts. 4 
Q5x7805 187)19145% 
; 4 pO 
Oy BLO2 Ree 


1003333 = 21305) =S1.02 fyi0i5- 


x r x 
Anatysis.—(@.) 1, 469 Ibs. equals 132 Ibs. ; $47.863=47863 
cts. 
2, If 1gz Ibs. of tea cost 47863 cts., 1 fourth of a pound will 
cost 51, of 47863 cts., which is 25,789, ets., and 4 fourths, or 
*~ one pound, will cost 4 times 25,789, cts., which is 1025.02, cts., 
equal to $1,025.92. 


— 


#Nore.—When the divisor is small and the dividend large, MopEL OPERATION (a.) 
is preferable; but when the dividend and divisor are about equal, Monet OpERA- 
TION (c.) may be used. t 


+ As 4 times >}, of any number is equal to +4, of 4 times the same number, it 
Js generally more convenient to multiply before dividing, as in operation (}.) 
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Therefore, if 463 pounds of tea cost 47862 cts., one pound 
will cost $1.02 #.02.. 


At $5% a ream, how much paper can be bought for 
$1754? 
MODEL OPERATION. 
(¢) 
$54—$23. 
$175¢=1222, 
$1229-+-$23—1229 4 —4916= 30.86 Reams, 


ANALYSIS. —$53=22; $1754=$12: 22.9, 

If for $2.8 I can eda one ream of paper, for $1222 T can 
purchase as many reams as $22 are contained times in ee 
which is 30,85. : 

Therefore, 30,80, reams of paper can be bought for $1754, if 
one ream costs $53. 


Quxstions.—W hat effect does the multiplication of the denomina- 
tor have on the denomination of the fraction? Why? ~What is the 
rule for multiplying a fraction by a fraction? (157., 6.) What is the 
rule for dividing an integral number by a fraction ? (159., 6.) Whatis 
the rule for dividing a fraction by a fraction? (160., b.) What effect ~ 
has the division of the numerator on the value of the fraction? 
What effect has the multiplication of the numerator on the value of 
fractions? What two methods are there for dividing a fraction by 
an integral number? (155.) What two for multiplying a fraction by 
an integral number? (154.) 


LESSON XXXVI. 
375. At $} a pound, how much butter can be bought for 
$54h? 
376. If a man consume 1} pounds of meat a day, how 
many men would 4724 pounds supply for the same time? 
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877. If 63. pounds of tea cost $144, what will one 
pound cost? 

378. At, ¢ of a dollar a basket, how many baskets of 
peaches can be bought for $113}? ha ; 

879. If £ of a ton of coal cost 64 dollars, what will 1 
ton cost at the same rate ? 

380. For $4742; how much cheese can be bought, at $ of 
a dollar a pound ? 

381. A man divided $2¢ among his children, giving each 
zy of a dollar; how many children had he? ; 

382. How many times will 42}4 gallons of ale fill a ves- 
sel holding ? of a gallon ? 

_ 883. A farmer has 183 bushels of wheat worth 396%: 
shillings, and 16} bushels of rye worth 128%; shillings 5 
- he sold 1 bushel of each; how much did he receive for 
both? ‘ 

384. A butcher purchased 3 sheep; one from a flock of 
45 valued at 10803 shillings, one from a floek of 112 val- 
ued at 35893 shillings, and one from a flock of 350. valued 
at 11200, shillings; how much did they cost ? 

385. A grocer has 2 boxes of tea, each containing: 
12% pounds; one box is valued at $6.43, the other at 
87.835 ; he sells one pound of each; how much does he. 
receive ? 


Questions.—What is an integer? (106.) What is an odd number? 
(107.) What is an even number? (108.) What is the difference 
between prime and composite numbers? (109.) (110.) When are 
numbers said to-be prime to each other? (111.) What is the dif- 
ference between a, prime, and a composite factor? (112.) (113,). 
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LESSON XXXVI. 
161. To simplify compound and complex fractions. 
(a.) Simplify 3 of $ of 33. 


(b.) Simplify ms 


(ce. . 


MODEL OPERATIONS. 


(a.) 
ohn 4 Al hee VD 
Por = re $5 
=° OG ia Xa X= ; = gXqX ye =p Ane 


(c.) 
esos 39 1k 9d 11d 11 2. 
of 2S =e ,—=—,=24, An 
rae Maes PIS" s poet Ane 


: ANAIRGH.-7(4) As of in this connection signifies times, the 
expression is simply an example in the es of frac- 
tions, and may be treated as such. 

(6.) As the numerator 42 is a dividend, and the denominator. 
8 is a divisor, according to the principle (187., a.) that, if- both 
divisor and dividend be increased in an equal ratio, the quotient 


will not be changed, it follows that —7 = euele which is SOS, 
xT 56 28 


Therefore, a hence, for enlee complex frac: 


tions, the folowing:— =~ b, 
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Ruies.—I. Multiply both numerator and denominator by 
any number that will cause the fractions to disappear, or 

II. Consider the expressions as unperformed operations 
in the multiplication and bacon of fractions, and treat 
them as such. 


EXAMPLES FOR PRACTICE. 
Simplify the following expressjons : 


sec. 12 see. 48. 390, 4. 392, 28. 
3 9 73 125 
gy .. .. 880. ctu BO Tees B98. “ak 
1 ey 3 33 
t 
394, + of 3. 398, #232, 
4. 4 : 4. 2 
2 3 42 
305.0° 2-0f 399, Pa Ae 
cy aay 4° 3 
rT 24° 
396. of 42. 400. 234. 
; ag° 1 3.2 
2 3 3, 87 
397, 228. 1 eae eee 
4g 4 a” i 
, 9 


Norz.—To add or subtract complex or compound fractions, it is neressary first : 
to simplify them, and then to perform the required additions and subtractions, 


: 402. - $y 4b ft tiny: many? 


"g ' 12k 
Ga dow 
403. G4 2=how many? 
3 " F 
3 
: 404. ae al many? ‘ J 
405. aa +" how many? _ 
$ 2 
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‘ 


406. 4 xt *t how many ?} 


ai’ 3 
407. Ra re , lew thany? 
ek a i ‘ 


LESSON XXXIX. 


162, To find the Greatest Common Divisor of two or 
more fractions. 


What is the greatest common divisor of $, # and $? 


MODEL OPERATION: 
4°90 _ 8X2xX5) 
9 45 45. 


2_ 30 _2X3X9, 2 
B Ans. 


AnaLysis.—As the greatest common divisor of $, 2 and £ can 
not be conveniently found in their present forms, change them 
to equivalent fractions having the least common denominator. 
$=72, 7—24, and 4=3§; and the product of all the common 
factors of 2%, 22, and 38, is 4, which is th€ greatest common 
divisor. 

Therefore, 7, is the greatest common divisor of 4, 2 and 4. 

408. What is the greatest common divisor of }, # and 
12? 

409. What is the greatest common divisor of #, 3 and 
731 on 


410.,What is the greater, number that will divide $, 3§ 
6 5 

and —_? 
4 


* 
4 


~ 411, In a certain triangular field, the first side is 97} 


if 


ees Se), 


— 
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feet; the second is 713 feet; and the third is 180 feet 
what is the length of the longest rails that can be used in 
fencing it, making no allowance for lapping ? 

412. I have three rooms: the first is 16} feet wide; the 
second 26 feet wide ; and the third is 194 wide: what is 
the ‘width of the widest carpeting that can be used without 
cutting from the width of any piece ? 

Quzstions.—Is unity to be considered a factor of numbers? 
(118.,a.) What is the rule for the analysis of composite numbers? 
(114., d.). What is the proof? (114.,¢.) Of what is every number 
composed? Ans.—Prime numbers. If two numbers have the same 
prime factors, are they equal to each other? Can they be divided 
by the same numbers? Why? Illustrate the use of the parenthe- 
sis, or vinculum. (116.) What is the difference of their forms ? 


LESSON XL. 


163, To find the Least Common Multiple of two or 
more fractions. 
What is the least number that will exactly contain 4, 


1} and 5}. : 
MODEL OPERATION. 
é Ps 2 2 
E 12’ ae The Pat powers of the afferent factors. 
1S eS 3X3 2507 io 
2 
oer a Soret ae, ly Ans. 
5-93, _8X8X7. 2 . 
jae 248: 


“Anatysts.—* For convenience change }, 1} and 5} to equiva- 
Tent fractions having the least common denominator. 1=3; 


28X83 8X3; 
13=H4, anddj=335 again, 3=12 T= 12 = 49 XT ‘The 


highest powers of all the different factors in 2, 18 and 63, 


*Norz.—On account of its simplicity this mathe of sein 3 is considered pref ¢ 
erable to the one usually given. t.? 


. ae? 


7 
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LJ 
twelfths, are 2, 8? and 7, twel/ths, the product of which by can- 
cellation equals 3}, or 104, the least common multiple. 
Therefore, 10} is the least common multiple of j, 1} and 5}. 


413. What is the least common multiple of }, 2} and 


Qyy? 
414. What is the least common multiple of 4, 3 and 5? 


LESSON XII. 
MISCELLANEOUS EXAMPLES IN FRACTIONS. 


Perform the operations indicated in the following 
expressions. 


(415.) 


(a.) 84-+44+3} X57; 59—874X4.. 
(b.) 389X4+49 ; 634-208 x8. 
(c.) 419 X2+467; 9X53-+418. 
(@) 46943X4; 879+4+38. 
(e.) 148-+8+4; 34+4+2x23. 

é (416.) 
(a) 467433; 49-+39-+9. 
-(@) 414642; 33x2+71. 
(c.) 8EX$+81; 26X42}, OY XJ+9. 
(@) 47-2484; 84-+81X45 8423) 
(¢.) 28-+-8} X73; 69 X5y,-+8; 42x6+231, 

if (rn) 

(a) 4}x84+22; 84-+4+26x9; 49x4+-33. 
(b.) 2467-8; B+3+-82; 6Fx31+7. 
(c.) 44+-8—4; 43—(4+3); 8}-++ (43-4). 
(4) 43--(31+%); (14—8)+$5 (8+3)—24. 
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MISCELLANEOUS EXAMPLES IN FRACTIONS. 
418. Multiply 46 by 3, and divide the product by 8 
419. Multiply 32 by 9, and divide the product by 5. 
- 420. Multiply 42 by 3, and divide the product by. 6. 
421. Multiply # by $, and divide the product by 3 
422. Multiply 3 of % by 4, and divide the product by 


423. Multiply 3 of 4 by 3, and divide the product by }. 
424. Multiply i of @ by. , and divide: the produet 


by 3. . 
‘425, Divide-7~- as of 3 by 44, and multiply the quotient 
R728 . 
] ee a 


3X7 


ae and multiply the quo- 


426. Divide = of = by 
tient by #. j 


497. Divide $+ by = = Se and multiply the quotient 
; by ¢. 
mS 428. Divide 2 pe 4 by 4X4, and sonality the sditdea 
Oy 5. 


429. If one pound of rice costs . cents, what will 75 of 
a pound cost? 

430. If one barrel of flour costs 42 of a dollar, how nisi 

is 3p of a barrel worth? 3 of a barrel? 

431, Oné pair of boots is worth 4 dollars ; what will 46 

pairs be worth? 

432. One gallon of molasses costs 132 cents ; as that rate 


what will 8 of a gallon cost? » 4 of a gallon? 


Y 


oS a i 
w “ ; 3 ee Eh 
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433. A certain ship is worth $46070;- how much is ¥, 
of the ship worth? 4? 2? 

434. My property is worth $4680; how much is +, of 
it worth? 5? 

435. If one barrel of salt is worth 34, of 8 dollars, what 
is $ of a barrel worth? # of abarrel? 5 of a barrel? 

436. If one barrel of salt is worth ¥/; of 10 dollars, what 
1s ys of 50 barrels worth? }% of 9 barrels? 

Quzstions.—To what does the denominator of a fraction corres- 
pond in division? (136.) To what the numerator? (136.) If the 
dividend and divisor are both divided by the same number, how is 
the quotient affected? If the same factor is rejected from both 
numerator and denominator, how is the quo#ent affected? If both 
numerator and denominator are divided by the same number, how is 
the value of the fraction affected? (137., 6.). If a factor be rejected 
from the numerator, how is the value of the fraction affected? 
(137., 6.) 

LESSON XLII. 


437. How many books at § of a dollar apiece can I pur- 
chase for +g of 12 dollars? for # of 18 dollars? ‘ 

438. How many quires of paper at 128 cents a quire 
can I purchase for 34 of 25 dollars ? 

439. I have 25 times 3 of a dollar with which to pur- 
chase inkstands at 4) cents apiece; how many can I buy? 


440. I have 124 times 4, of a dollar with which to pur- ~ 


chase matches at % of a cent a box ; how many boxes can ~ 
I buy? 
441. 34 of a pound of tea cost 328 shillings; how much 
is that per pound? 
MODEL OPERATION. 


At 

828. 84 328 Rat 

—=_ 8. =1 

56 7 BG BP 3k 
8 


ey ee) a ee 


; cS , 
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Sotummon.—If 34 pounds of tea cost 3%) shillings, 1 of a 
pound will cost gy of "4 shillings, and 7, or one pound, will 
cost 7% of 33% shillings, which is 44s.,=1,5 of 4 shilling. 

Therefore, if 34 pounds of tea cost 328 shillings, one pound 
costs 14; of a shilling. 


442. 1 of a pound of tea costs 73 of a shilling; what 
does one pound cost? 

443, 3 of a gallon of- vinegar costs 3f cents; what does 
one gallon cost? : 

444, If 42 of a quart of molasses costs 37 of a shilling, 
what will one quart cost? ie 

445. What will one gallon of wine be worth, if 7, of a 
hogshead (63 gal.) eosts §- dollars ? 

446. What will one quart of wine be worth, if 7; of a 
hogshead is worth % dollars ? 

Quxsrions.—What is a quotient? (57.) What is the value ofa 
fraction? (140.) What is the reduction of fractions? (141.) What 
is a common divisor? (118.) What is the greatest common divisor? 
(119.) What is a multiple of a number? (120.) What is the differ- 
ence between a common and the least common multiple of two or 


~ more numbers? (121.) (122-) 


LESSON XLII. 
447. What will 28 pounds of beef cost, at 38 cents per 


~ pound? at 42 cents? at 4g cents? 
Pp “ 


448. I sold 42. cords of wood, at 19 dollars a cord; what 


‘did I receive ? 


449, A man having 42 bushels of potatoes, wished to 
put them into barrels holding ¢} bushels each ; how many 


~ Harrels did he need? 


450. A farmer had #}}2 pounds of butter, which he 
wished to put into pots holding 141 pounds; how many pots 
did it require? 

451. 16 horses cost 11374 dollars; what does one horse 
cost ? : 
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. 452. 42 bushels ‘of beans cost 83 dollars; what does one 
bushel cost ? 

453. 14 times 3 of a pound of candles costs 19 shillings ; 
what does one pound cost ? 

454, 4 of 14 pounds of soap cost 9 times $ of a dollar ; 
what does one pound cost ? 

455. % of 5 gallons of vinegar is worth 4 times 4) cents; 
what is one gallon worth? 

456. $ of 18 pounds of pork is worth # of 350 cents; 
what is one pound worth? 

Quustions.—W hat is the difference between a common and a deci- 
mal fraction? (124.) (125.) Is a common fraction ever used with- 
out a denominator expressed either by words or figures? Is a deci- 
mal? How is the denomination of a decimal fraction usually ex- 
pressed? Is a decimal fraction ever written in the same way as a 


common fraction? Is it ever used in the same way? What are the 
terms of a fraction? (126.) 


LESSON XLIV. 
MISCELLANEOUS EXAMPLES FOR ANALYSIS.* 
If 47 cwt. of hay cost $5.40, what is the value of 3% ewt.? ia 


MODEL OPERATION. 
ANAL, Steps. -1. 44=12 ewt. em: 
2. 33=34 ewt. at 
3. $5.40-+-19=$0.28,8,, cost of + ewt. 
4. $0.28; X4=$1.13}3, “ 4 ewt. 
5. $1.13843-+-9=$0.1212, “ 1 ewt. 
6. $0.1212X34=$4.299,, “ 34 ewt. 
{a.)Anatysis.—lst. Change 43 to 4ths. 
2nd. Change 3% to 9ths. ; 
3rd. Find the cost of } cwt. ° 


* Norge ror tar Tracurr.—Fither of the following analyses may be used. 
The first has the adyantage of being complete in detail; the last, of being brief. 
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If 12 of a cwt. of hay costs $5.40, } will cost one mineteenth 
of $5.40, which is $0.28,55. 
ae 4th. Find the cost of 1 cwt. 
p If 1 of a cwt. costs $0. 28.2, 4,or 1 cwt., will cost 4 times 
$0. 28.3, which is $1.1313. 
5th. Find the cost of $ ote 
If 2, or 1 ewt., costs $1. 1814, 4 cwt. will cost one ninth of 
dor $1.1312, which is $0:1232 
a 6th. Find the cost of 4 ‘4 tee 
- Tf Lewt. costs, g0.1912, % oe will cost 34 times $0: 1913 ,» Which 
is $4.295%. 
YS eure if 43 cwt. of hay cost $5. 40, 8h ewt. will cost 
oe Ts econ 
4. 43 owt. =12 cwt.; 32 ewt.=3¢ ewt.; 
2. $5.40: ssp $02 608t of I cwt.; 
8, ($5.40 x4+19) x 84-9= ~$4,999, owt. cost of 37 cwt. 
— Awaxysta,—2. 1 cwt. costs jy of 4 times as much as 
2 owt.; YY owt. cost $5.40. ; therefore, 1 cwt. costs q5 of 4 
K, fad. 3. 40... 
8. 34 owt. cost } of 34 times as ‘ott as 1 ewt.; 4 ewt. 
sts $5.40'« 419s thonetares “e* 34 owt. cost } of gh times 


5.40 x 4-19), mich ig 4.30% 


i a XLY. 
“ABT. If one yard of oth costs $5. 40, what oo 2 of a 


yard cost? nee es ae 


458. If a barrel of flour costs: 
~ parrel cost? Rants 

459. Ifa load of hay costs $17. 30, what will - ofa load 
cost ? 

460. If $786.47 are paid for a cargo of et wat is 
the cost of + of a cargo? — . t ‘ 

461. What is 3 of 15£. 18s. 94:2* 


* Norr.—} of any thing or number equals one fourth 
or number; henoe: ‘4. Find 8 times the number. 2. Fi 


number. { Sit os 


*) 
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462. If 1£. 17s. are paid for 7 yards of cloth, what is 
the price of one yard? 

463. If 38; of a barrel of flour costs 1£. 13s. 7d., what 
will be the cost of a whole barrel ? 

464. When $13.746 are paid for { of a ton of ‘hay, what 
will 1 ton cost? # 

465. When # of a cargo of wheat costs $887. 40, what 
sum will pay for the whole cargo? 

466. If $73.603 are paid for 7% of a ton of potash, what 
will 1 ton cost? or 

467. If ;, of an acre produce 18 ewt. 12 Ibs. of hays 
what quantity will a whole acre produce? 

468. If , of a certain lot of land equals -12 A. 2 R 
30% sq. rds., what is the area of the field? 

469. 44 of a ton of sia costs $83. ch what is the 
value of 3 tons? j 
_ QUESTIONS. —When both numerator and deiiomndaaiens are increased — ne 23 F 4 
or decreased in any ratio, how is the yalue of the fraction affected? 
(187., a., 6.) Why-does dividing the numerator of a fraction de- 
erease its value ? 9 (66., k.) Why does dividing the denominator of a 
fraction increase its value 2 (66., i.) Why does multiplying the nu- 
merator of a fraction increase its value? (66.,7.) Why does multi-_ 
plying the denominator of a fraction eee its value? (66., h.) 

‘Lesson, XLVI... ae 

470. If 3 of a ewt. of sugar-costs $7.40, what is the~ ~ i 
value of 33% of a cwt.? 

471. If yy of a pound of opium costs $2.71, what is the 
value of # of a pound? oa 

472. When $803 are paid ‘ie 3 of an acre of land, what & 

‘ 


will $ of an acre cost? 
473. f ee cotton ee is worth $4370), what is - 
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_) ATA, % of a ship is worth $147.37$; what is y of it 
worth ? ; 
475. 1 sold 3 of a farm for $1783; what is the remain- 
der worth? 
476. I sold $ of a farm for $3713; what is 2 of the re- 
- mainder worth, at the same rate? - = : 
477. A man bought $ of a farm eontaining 1784 acres 
for $1728; what was the cost of one acre? 
. -478. A man bought 3 of a farm containing 234% acres 
for $4712; what was the cost of # of an acre re 


, _ 479. A man bought 3 of a farm containing 437% acres 


for $2744.26; how much should he receive for 23% acres, 
4p order that he may neither gain nor lose? 
480. A man: bought $ of a farm containing 371% acres 
for $2343.27; how much should he receive for 13$ acres, 
- so-as to gain $342.42 on the amount sold? F 
LESSON XLVI. 

481. Mr. Jones has a field 139 rds. long, 11,2, rds. wide, 
and he sells it for $73.46; what does he-receive for 32 sq. 
rds. ? 

~ 482. An English merchant paid Q7£. 12s. 6d. for § of a 
bale of cloth; what did 2 of the remainder cost ? ; 

483. If 73 ewt. of sugar cost $29.13, what will 9} cwt. 


~ cost? 


484, If 3 tons of hay cost $495, what will 174.tons cost? 
A485. Gave $40} for 53 yards of broadcloth ; what did 
193 yards cost? sah 
486. 73 bushels of rye cost $8.73 5 what did 18,7; bush- 
els cost? 3 : 
497. If I pay $18.84 for 25 yds. of broadcloth, what 
~ must I pay for 114 yds.? ieee 


‘ Pez Si 


‘= 
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488. If 93 ewt. of sugar cost $46.47, what must be paid 
for 7% cwt. 

489. When $187 are paid for 3 ewt. a rice, how much. 
may be purchased for $1 ? 

490. If 34 tons of potash cost $276.43, how many tons 
ean I purchase for $596.46? 

491. If 34 acres of land cost $764, what will 18 acres 
cost ? 


492. If 43 tons of coal cost $703, what will one ton i 2 


what will 463 tons cost ? 


Quxstions.—What. is the reduction of fractions? (141.) What. 
is reduction ascending? (142. ) What is reduction descending? (148.) 
Is the reduction of fractions to their lowest. terms reduction ascend- « 
' ing or reduction descending? (142.) What is the rule for reducing 
a fraction to its lowest terms? (145., 0.) Give the rule for reducing an. 
improper fraction to a mixed.number. (146.) A mixed number to 
an improper fraction. (147.) 


LESSON XLYVIII. 
_ 493. Sold a farm for $896.50; what was received for 
yy of it? 
494. I gave $272 for 34 barrels of flour; what will 372 
barrels cost? 


495. Sold a, Benes for $38742; what sum was received _ 


for $ of it? 

496, When $463 are paid for 100 ee of molasses, 
what will # of a gallon cost? 

497, When 112 cents are paid for 4 gallons of molasses, 
what will 48,3, gallons cost ? 

498. If 3§ barrels of flour cost 102, what will 63 barrels 
‘cost ? 
499. Paid, in, 5 dace 1974£. for 50 bales of cloth; 
i bales should be received for 4320;,£. ? 
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500. 3$ Ibs. of coffee cost 50} cts.; what sum must be 
paid for 742 lbs.? 
501. If 24 tons of hay cost $634, what will be the cost 
of 164 tons? 
502. If a piece of land % rods square cost $27, what 
will be the cost of 48 square rods? 
503. A certain piece of land 34 rods square is worth 
$57.234; what will be the worth of 7 acres of land, at that 
rate? 
’ +» Quzstrons.—What is the rule for reducing a mixed number to an 
equivalent fraction having a given denomination? (148.) What is 
the addition of fractions? (149.) What is the subtraction of frac- 
tions? (151.) What is the rule for the addition or subtraction of 
fractions, each having a unit for a numerator? (152.) What is the 
multiplication or the division of fractions? (153.) 


2 LESSON XLIX.. 


504. 35 ewt. of iron cost $453; what must be paid for 


i. 68944; cwt.?. is ae 
x _ * 505. For 62 cords of wood I paid $63.413-5 what must 
i : 


I pay, at the same rate, for 1864 cu. ft. ? 
506. Gave $2437, for 96 barrels of tar; how much can 
- I buy for $2000? | 
507. Paid $7888.30 for 72% acres of land; how much, 
at that rate, would 392 acres cost ? 
. 508. If for 172 days’ work I pay $273, at that rate, how 
‘4 _. much should I pay for 474 days’ labor ? e 
12 509. Sold 5475 bushels of apples, for $7.283 ; what should 
‘ Treceive for 19 bushels ? ial 
510. $ of a ship is worth $3746}; what is the entire 
ship worth? 
"a 511. § of 3 ofa ship is worth $4274; what is the entire 
vessel worth? a eS » 
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512. $ of.4 of a vessel is worth $374.26; what is } of 
the vessel worth? 

513. If 2 of 5 times the mae of a vessel is $46748, 
What is its value? 

514, If 3 times # of the value of a vessel is $4937. 24, 
what is 2 of its value? 

515. I bought § of a house for $347.22; at that rate, 
what should I give for 3 of 19 such houses? 

Questions.—What is the rule for multiplying a fraction by an in- ts 
tegral number? (154.) What is the rule for dividing a fraction by _ = 4 
an integral number? (155.) Give the rule for dividing a mixed 
number by an integral number. (156.) What is the rule for multi; 
plying a fraction by a fraction? (157.) How can an integral num- ~ _ - 
ber be changed to a fractional form? Ans.—By placing a unit for its Sy 


denominator. wre : ; 

LESSON L. rk 

REDUCTION OF FRACTIONAL DENOMINATE 2 
NUMBERS. 

164. Reduction Descending of fractional com- . 

pound numbers is the same as that of integral compound 4 

numbers. Sey. 


ae argv: to Gunhaa 


-MODEL OPERATION . 


Bix (a) ; F pee 

tie. te 1. gpoo£- XK 20=qh38- . i 

oe 2. hss. 12=44. oe 
j 3. 4d.X4=4 far., Ans. ‘ 


4 

@.) 

By Cancellation. = a * : 
: 


Te! Fit oan 
° ~XK—= d.; <d.x= == far, 
tos"? 198° Man nats ak wea 


eee 
Tee 


* “ 
156 “ERATIONS. 
(a) Axatysis—1. Since in 1 pound there are 20 shillings, 
M gpso Of & pound there are 20 times as many shillings as 
pounds, which is +48. \3h... 
. 9, Since in 1 shilling there are 12 pence, in +448. there are 
42 times ag-many périce as shillings, which is 44. 
3. Since in one penny there are 4 far., in, 4d, there are 4 times 
as many farthings as pence, which is 4 far. 
"3 Therefore, prof: is equal to $ of a farthing. 
Change $ of a furlong to its equivalent, integral numbers 
of lower denominations. © Pet 
_ MODEL OPERATION. 
1, 2 fur. (40 =132 rds.,=13} rds. 
2. 7rd. XIp=— yh yds.,=1% yds. 


4, 2 ft.X12=)7 ft.,=6 in. a 
i Therefore, $ fur-=18 rds. 1 yd. 2 ft. 6 in. 
ss Awatymicat Srers.—l. Change 3 fur. to rds. 
» oie 2. Change i rd. to yds. 
‘> Saeed 8. Change § ya. to ft. 
oa . 4. Change 3 ft. to in. 
L Nore.—The analysis for denominate fractions is essentially the same a8 that for 


denominate numbers. The teacher should require the scholar to analyze every 
example until he can explain rapidly and accurately. 


Quzsr1ons.—What is the reduction of denominate numbers? (79-) 
What is reduction ascending? (81.) Reduction descending ? (80.) 
Repeat the table of English*money. (82., 6.) Repeat the table of 


weight. (88., a.) Long measure. (90., a.) Square measure. (92, f+) 
Surveyors’ square measure. (98.,a.) Cubic measure. (94., &) 

a _ LESSON Lis iz 
= | EXAMPLES FOR PRACT 
¥ 516, Change yey of a pound to farthings. 


3. Ryds.X3=§ ft..=25. 2 : | * 


Troy weight. (84., a.) Avoirdupois weight. (85:, 2.) Apothecaries” 


« 
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517. Reduce 4 of a shilling to pence. 
518. Reduce gg4q lb. Troy to grains. 
519. How many farthings in 33 £.? 

520. How many ounces in 775, cwt.? 
521. How many square feet in 7y4,z of an acre? 
522. How many seconds in gy¢_ of a day? 

523. How many drams in 7, ewt.? 


524. How many gills in 73 bhds.? 


_ 525. How many ers. in 37 ib. 243. 23D.? 
_ 526. How many in. in 24 mi. 5$ fur. 23 rds. 22 ft. ? 


Quxstions.—What is meant by ;j1,, of a pound ? Ays.—Jt ; 
means that it is one of the 1400 equal parts into which 
@ pound is divided. What are the steps in changing acres 


to square feet? Into how many equal parts is an acre divided, and 


‘what are the parts called? How many of them make an acre? © 
Which is larger, a rood, or a square rod? Repeat the table of liquid 


measure. (95., a.) 


Ae LESSON LII. 
527. How many square feet in 43 A. 2,3, R.? 


528. Reduce 5? wks. 2# da. to seconds. 


529. Reduce 3 T. 24 qr. $ lb. to drams. 
¢ 530. Reduce $ cd. 6§ cu. ft. to cu. in. 
 581.. Reduce $ cd. 24 cu. ft. 17 cu. in. - to cu. in. 
532. Reduce x27 ed. to cu. fit 
583. Reduce 34}£. ys. 2d. } far. to far. 


_ 534. Reduce 33 ewt. 1} qrs. to drams. 


535. How many inches in } deg. 3 mi. 3 fur. 3 ft.} 
536. How many square miles in ? sq. mi. } sq. rd.? 


537. How a square links in 3 sq. mi. a aS ch. 4 « sq. 
be 
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539. Reduce ¢ ewt. to its equivalent in lower denomina- 
tions. 

540. Reduce § of a grind to its equivalent in lower de- 
nominations. 

541. Reduce } of an acre to lower denominations. 

542. Reduce § of an acre to lower denominations. 

543. Reduce $ of a sq. mi. to lower denominations. 

544, -Reduce 3 of a mi. to lower denominations. 

- 545. Reduce # of a yr. to lower denominations. 
546. What is the sum of $ fur. and # rds.? 
547. What is the sum of $ bu. and $ pk.? 


Quzstroxs.—What is an integer? (106.) What is the first step in 
changing a hundred weight to ounces? Is it an operation in reduc- 
tion ascending, or reduction descending? Why? Which is the 
greater, a sq. yard, ora sq. rod? How can sq. yards be reduced to 
sq. rods? How can sq. rods be changed to sq. yards? What is the 
sum of two or more numbers? (30.) Can ounces be reduced to gal- 
lons? Why? Can gallons be changed to gills? Why? ri 


LESSON LILI. 

548. Bought 842 Ibs. of gold dust, at $16 per ounce; 
what did it cost? 

549. Bought 21% Ibs. 3 oz. of gold dust, at $0.80 per 
pwt.; what was the cost? 

550. What is the cost of 3 Ibs. 95 oz. of gold dust, at 49 
cts. per grain ? 

551. Bought a gold chain weighing 24 oz. $ & » at 93 cts. 
per grain; what was the cost? 

552. What will be the cost of 113 owt. of hay, at 2s cts. 
per pound ? : 

553. What will be the cost of 37 'T. 45 cwt. 2 qr. of “a 
at 22 cts. per pound? Fd 
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554. What will be the cost of a hogshead of sugar, weigh- 
ing 9 ewt. 13 qr. 12 lbs., at $0.05 per pound? 

555. Bought 4? hhds. of sugar, each containing 2? cwt. 
2 qr. 125 Ibs., at $0.034 per pound; what did they cost? 

556. Bought 134 T. of iron, at 24d. per pound, and sold~- 
it so as to gain 17£. 13s. 8d. 3 far.; for how much did I 
sell it? 

557. Bought 3653 ewt. of lead, at 93d. per pound, and 
sold it so as to gain 14£. 13s. 8d. 5 far.; for how much did 
I sell it? 

Questions.—What is English money? (82., a.) What are the 
Gold coins? (82.,c.) Silver coins? (82.,d.) Copper? (82., e.) 
What is weight? (83.) What is the use of Troy weight? (84.) 
When gold has six parts alloy, how many carats fine is it said to be? 
(84., note.) What is the usual degree of fineness of gold? What 
is the use of Avoirdupois weight? (85.) Repeat the table. (85., a.) 


Which is the heavier, a pound Troy, or a pound Avoirdupois? (88., 6.) 
What is the use of Apothecaries’ weight? (88., a.) 


LESSON LIv. 

165. The Reduction Ascending of fractional, 
compound numbers, is the same as that of integral, com- 
pound numbers. 

‘Reduce ¢ far. to the fraction of a pound. 


MODEL OPERATION. 
(4.) 

ie $ far. xi= 4d. 

2. $d.Xpo—=rd38 > 

8. phys: Xay= soot 


; (3.) 
’ an ee 
& sire lata; ta Le test 24. B 
Pawieny 3: a <i Tos" * 10830 2160 
8 
Nts, 


ee 
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Awatysts.—(a.) 1. Since in 4 far, there ig 1 penny, in § of @ 
far. there are } as many pence as farthings, which is $4. 

9, Since in 12d. there is one shilling, in } of a penny there 
is 7; as many shillings as pence, which is 7348 

3, Since in 20 shillings there is 1 pound, in ;3,8. there is gy 
as many pounds as shillings, which is 5'sa£- 

Therefore, in 4 of a farthing there is ssp of a pound. 


Qurstions.—Do Apothecaries buy and sell medicines by Apothe- 
caries’ weight? (88.) How many grains in @ pound Avoirdupois? 
(88., 6.) How can 25 lbs. Troy be reduced to pounds Avoirdupois? 
‘Ans.—Reduce 25 lbs. Troy to grains, and then the grains to Avoir- 
dupois pounds and a fraction of a pound. What can then be done 
with the fraction of a pound Avoirdupois? Ans.—Reduce tt to lower 


denominations. 


LESSON LV- 


558. Reduce $ of a grain Troy to the fraction of a pound. 
559. Reduce # of a scruple to pounds. ee 

560. Reduce # of an ounce to the fraction of a ton- 
561. How many tons in § of a pound ? 

562. What fraction of a mile is § rds. ? 

563. What fraction of a mile is *3* inches ? 

564. What fraction of an acre is 442 sq. ft.? 


565. What fraction of a month is 13. sec. ? te 


566. What fraction of an acre is 25 sq. ft.? 
567. What part of a hogshead is 13 gills ? 


Quxstions.—In example 567, what is to be done with the 13 gills? 


. Ans.—Reduce them to hogsheads. What are the steps? What are 


‘the dimensions of extension? (89.) What are the dimensions of @ 
line? (89., a.) What are the dimensions of a surface? (89., 5.) What 
is a solid? (89.,¢.) What. is the use of Long measure? (90.) Re- 
-peat the table of Long measure. (90., a.) Whatis the use of Gunter’s 
chain measure? (91.) Repeat the table. (91., a.) 


ra 


“ares 
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_ LESSON LVI. 
~ Reduce 2 mi. 3 fur. 20 rds, 3 yds. 2 ft. 4 in. to a fraction 


of a mile. 


MODEL OPERATION. 
ANALYTIOAL STEPs. 


. 4in.X p= ifs 4 ft.+2 ft.=F ft. 
. £ft.x4=F yds.; Z yds.+3 yds.=— 3% yds. 
34 yds. X= $8 rds.; §§ rds.+-20 rds.= 2948, 
2048 rds. g,=748 fur.; 2$¢ fur.+-3 fur.=17,4) fur. 
. UA) fur. xX $=4544 mi; 4444 mi-2 mi.=2454) mi., Ans. 
Awatysis.—1. Reduce 4 inches to feet, and add the 2 ft. 
Since in 12 inches there is one foot, in 4 inches there are , 
as many feet as inches, which is 4 of a foot; 4 of a foot added 
to 2 feet equals 3 feet. 
2. Reduce % feet to yards, and add the three yards. 
Since in 3 feet there is 1 yard, in Z feet there are 4 as many 
' yards as feet, which is 7 of a yard; 7 of a yard added to 3 
yards equals 34 yds, : 
_ 8. Reduce 34 yards to rods, and add the 20 rods. 
; Since in 4,1 yds. (54 yds.) there is one rod, in 34 yards there 
are 7; 488 many rods as yards, which are $8 of a rod; $8 of a 
rod added to the 20 rds, equals 2948 rods, 
“4, Reduce 2948 rds. to furlongs, and add the 3 fur. 
5. Reduce 1741 fur. to miles, and add the 2 mi. 
Therefore, 2 mi. 3 fur. 20 rds. 3 ¥as, 2 ft. 4 in. are equal to 
21444 mi 


Nors.—Should the teacher deem it necessary, he may require the analysis of the 


or oo tO 


* addition. 


Quxstions.— What is the use of Square measure? (92.,¢.) Repeat 
the table. (92., 7.) How do artificers estimate their work? (92., d.) 
For what is Surveyors’ square measure used? (98.) Repeat the table. 
(93., a.) If we know the length and breadth of a square or rectan- 
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gular piece of land, fow do we find the surface, or ‘area? ANS.— 
Multiply the length by the breadth. What is a cube? (94.) What- 
is the use of Cubic measure? (94.,¢.) Repeat the table of Cubic 


» measure. (94.,¢.) What is Liquid measure: (95., a.) Repeat the 


table. (95., 0.) 


LESSON LVII- 
EXAMPLES FOR PRACTICE. 
568. Reduce 4s. 8d. to a fraction of a pound. 
569. Reduce 4.cwt. 3 qr. 12 Ibs.-to. tons. 
570. Reduce 33 rds. 4 yds. 7 in. to miles. 
571. What part of a mile is 23 rds. 3 yds. 6 ft.? 
572. What part of a hogshead is 3 gal. 23 gi.? 
573. What part of a cord is 37 cu. ft. 39§ cu. in.? 
574. How many cords of wood in a pile containing 474 
me > r 
575. Low many acres in 31 R. 9 sq. rds. 73 sq. yds. 8 


S-8q, in.? 


cs? 


=- 


576. How many sq. yds. ina field 157 ft. long, and 33 ft. 
wide? _ ‘ 
_ 577. Bought a picce of land 148% rds. long, 153 rds. 
wide ; how much did it cost, at $37. per acre? 
Quzst1ons.—What is the use of Dry measure? (96.) Repeat the: 

table, (96., a.). How many cubic inches in one gallon wine measure? 
(96.,¢.) Repeat the comparative table of measures of capacity. (96., ¢.) 
How can 25 gallons, Liquid measure, be reduced to*bushels? Ans. 
— Reduce the gallons to-cubie inches, and. the eubic inches to bushels, 


and a fraction of a bushel ; and the fraction of a bushel to an: equiva- 
lent of lower denominations. Reduce 46 bushels to gallons, Liquid 


measure, and give the analysis. 


LESSON LVOL 
578. What will be the cost of 2’bu. 2 pk. 3 qt. of pota- 
toes, at $0.87 per bushel? 2 


x 
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Anatysis.—1l. Change 2 pks. 8 gts. to a fraction of a 
bushel. 

2. Find the cost of the potatoes. 

579. What will 20 barrels of potatoes cost, at 75. cts. a. 
bushel, each barrel containing 2 bu. 3 pks. 53 qts.? 

580. A grocer bought 14 barrels of sugar, each weighing 
2 ewt. 1 qr. 15 Ibs., at $5.75 per ewt.; how much did it cost 
him? 

581. What will 37 yds. 43 qrs. of silk cost, at $1.37} per 
yard? 

582. What will 3 Ibs. 6 oz. of sugar cost, at $10 per ewt.? 

583. What will 1 day and 3 hours’ labor be worth, at $17 
per month, allowing 26 days to the month, and 10 hours to 
‘the day? . 

584. How much should I pay a man for vag 7 hours 
42 min. 12 see. at $1.75 for 10-hours? 

585. How many cords of wood in a pile 37 ft. long, 4 ft. 
wide, and 72 ft. high ? 

_ 586. At $5.75 a cord, what would bé the cost of a pile 
of wood 4 ft. 6 in. wide, 13 ft. 7 in. long, 13 ft. 2 in. high? 


- 587. What is the cost of a pile of oak bark, 378 ft. long, 


11 ft. 3 in. wide, 13 ft. 4 in. high, at $10 per cord ? 


~ QuxStions.—What is the axiom for the comparison of numbers? 

(16., c.) Can ounces be compared with houses? Why? Can pounds 

be compared with acres? Bushels with pecks? Ounces with drams? 

Potatoes with corn? Bushels of potatoes with bushels of corn? 

. Fifths with thirteenths? Tenths with fifteenths? Tenths of an ap- 

ple, with a ¢enth of a melon? A Sifth of an apple with a third of an 
apple? 


. LESSON LIX. 
é : COMPARISON OF NUMBERS, 
Comparison of Numbers is the process 


é 


rt. ae 
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of finding what part one number is of anothér when com- 
pared with it; as, 3 is what part of 7?. Ans.—#. 5 ounces 
is what part of 10 ounces? Ans.— ;=$. - $3 is what 
‘part of $7? ANS.—}. ; 
467. Before concrete or fractional numbers can be 
compared, they must, necessarily, be reduced to the same 
denomination. ' 
(a.) 4s. 8d. is what part of 1£.? 
(b.) What part of 2 mi. 8 fur: is 7 rds. 5 yds.? 


; MODEL OPERATION. ' 
(a) 4s, 8d.=56d.5 1£.=2404.; 56d. is ify of 240d. 5 


fb=vso Ans. ° 
(b.) 7 rds. 5 yds. = 434 yds.; 2 mi 3 fur.=4180 yds. 5 


. 432 ASL 9 87 
481 yds. is 2 Sor e4is0 yds. 
2 4180 am Z80°°2 8360" 


Therefore, 7 rds. 5 yds. are 8%5 of 2 mi. 3 fur. 


EXAMPLES FOR PRACTICE. 

~ 588. What part of an ounce is $ of a scruple? 
589. What part of 2 ounces is 3% of a dram? 

- 590. What part of 24 mi. is 4 rds. 7 fur.? aoe 
591. What part of a surface 5 rds. square, is 5 sq. rds.? 
592. What part of 4 wk. is 3m. 24 séc. ? ry 
593. How-many times as great as 5 sq. ft. 34 sq. in. is 

63 square miles? =’ oe = ji 
594, How many times as large as 4 of a quart is 3 hhds.? 
595. What part of }cu.yd. is fou. ft? 

596. What part of a hogshead of wine is 18 gal. 2 qts.? 


: LESSON LX. 
597. 5 yds. 3 qr. were cut from a piece of, cloth cons 
taining 13 yds. 2 qrs.5 what part of the piece was taken? 


cies? tf 
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598. A man had 4 gal. 3 qts. of wine, and sold 3 qts. 2 
gi.; what part of hig wine did he sell? 

599 Mr. Jones agreed to give a man $43.27 for chop- 
ping 37 cds. 48 cu. ft. of wood. The man chopped but 13 
eds. 59 cu. ft. To what part of the money was he entitled? 

600 If I agree to give a man $64 for carting 46 T. 3 
ewt. 8 qr. of hay, and he carts only 15 T. 2 qr. 2 Ibs., to how 
much of the money is he entitled? 

601. L agree to give a carman $13.26 for delivering 47 T- 
3 qr. 19 Ibs. of coal; how much should he receive for de- 
livering 5 T. 2 qr. 11 Ibs.? 

602. A man sawed 3 eds. 43 cu. ft. of wood fer a certain 
“sum of money; at the same rate, how many times this sum 
of money should be received for sawing 43 cds. 84 cu. ft.? 
603 A man ploughed 2 A. 47 sq. rds. of land for $3.47 ; 
at the same rate, how much should he receive for ploughing 

14 A. 2 sq. rds. of land? © 

604, A man dug 1 A. 47 sq. rds. of potatoes in a field 

containing 4 acres; what part of the field did he dig? 


605. A certain load of hay weighs 15 ewt. 3 qrs. 21 lbs.; i 
if I sell 2 ewt. 2-qrs. 11 Ibs., what part of the load will re- 


main? 


606. A certain hogshead of sugar weighs 3 cwt. 19 lbs.; 


if I sell 1 ewt. 2 qrs. 18 Ibs., what part of the eae will 
remain? 


Quxstioxs.—What is ife reduction of denominate fractions? 
{164.) How do we prepare numbers for comparison? Ans.—Re- 
duce them to like denominations. Why? (16.,¢.) How do we find 
how many times one number is larger or Smaller than another? 
Ans.— Divide the menstr able number by the standard, and the quotient 
ber of tames required. How many times larger than 
aS. many tones 4 ax A rs contained in 18, which 
the mensurable nwnber, and 4 is the STANDARD 


TS 
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LESSON LXI. 
UGS. To add and subtract fractional compound num. 
bers. 
Add ¢ of a pound to $ of a shilling. 


(a) gees 0 
- MODEL’ OPERATION. 
$£.=1718.,=17 P38. 


$s. =. 8s. 
1788s.=17s. 11d. 044 far., Ans. 


Avariae —1. Reduce the pounds to shillings. 

2, Reduce 4s. and 4s. to 68rds of a shilling. 

3. Add, and reduce the fractions to equivalent integral num- 
bers of lower denominations. 

Hence the general rule for the addition or subtraction of frac- 
_ tional denominate numbers.- 


(a.) Rutu.—Reduce the numbers to the most convenient 
_ denomination ; then add or subtract as in common Sractions, 
and reduce the result to equivalent integral numbers of lower 
denominations. 


‘From 7 Sof an acre, take-24 of a square rod. 


() 

MODEL OPERATION. 
$A=2R.134sq-rds.+ 8 sq. yds. -+5sq.ft.+-113} sq. in. 
2$sq.rds= 2 “ +13 ae 44 « 

~ 2R.+32sq.rds.4+-25(4)* sq. yds. +1 sq.ft.--113? sq. in- 
isq-yd.= eee ea Bek. a, eck 

2R.+32sq.rds.+25 sq. yds. -+4sq.ft--+ 51 sq.in. 

*In these model operations when numbers are enclosed in a parenthesis, it shows 


that their value is expressed in another form; thus, (4) sq. yd.= 2 sq. ft.4 86 sq. 
in, ; 5 


e ? es 
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Awatysis.—1. Reduce $A. and 4 sq. rds. to oe inte- 
gral numbers of lower seioiinetons, 
2. Subtract, as in the subtraction of compound numbers. 
Hence the general rule for the addition or subtraction of frac- 
: tional denominate numbers. 


Ruie.—Reduce the fractions to equivalent integral num- 
bers of lower denominations, and then add or subtract as in 
denominate numbers. 


Quxstions.—How do we find what part one number is of another? 


Ans.—Divide the mensurable number by the STANDARD, and the quo-, 


trent will express the ratio. It is required to find what part 5 is of 
18. 18 is the stanpaRD of measure by which we measure 5; conse- 
quently, 5 divided by 18, or ;%, 2s the rateo required. 


P LESSON LXIl. 
607. Add 4 of a pound tu $ of a shilling. 
608. Add +°; of a ton, § of a ton, and 3 of a cwt. 
609. What is the sum of ? yd., and +4 qr.? 


610. What is the sum of +4 mi. ¢fur., $ mi. + fur., and — 


# rds. ? 
611. What is the sum of 4% A. ¢R. $ sq. rd.? = 
612. Add 3A. 41 R. 54 sq. rds.? 
613. What is the sum of 33 ewt., 8 qr., and 93 Ibs.? 
614. What is the sum of 43°, 53 mi., and 44rds.? —- 
615. What is the sum of 33 deg., 5% mi., and 372 fur.? 
616. What is the sum of 134 cu. ft., and 42 cu. in.? 


Questions.—5 ounces is what part of 13 ounces? 13 ounces is 


how many times 5 ounces? What ratio has 5 to 11? Ans.— 4. 
What is ratio? Ans.—Ratio is the relation which two numbers of 
the sume kind bear to each other in respect to magnitude, when com- 
pared. Repeat the table of time. (97.,a.) Name the number of 
days in each month (97., 5.) Repeat. the table of circular measure. 
(98., a.) 
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LESSON LX&XIII. 


617. ae of a ton, take 4% of a cwt. 

618. From H of a mile, sok yg of a fur. 

619. From 19 of an A., take 2 of a R. 

620. A hogshead containing 108 gal. leaked 34 gal., and 
I sold ? gal.; how much remained? e 

621. I burned 4% of a pile of wood containing 9 ed. 14 
eu. ft.; how much remained? 

622. 4 hhds. 3% gal. less 1} hhds. 3 gal. 34 qts., equals 
what? 2 

. 623. From 4 loads of hay, each containing 4 #T., I sold 
12 cwt. 43 qrs. 184 Ibs.; how much remained ? 

624, From 12 T. 4 qrs. 7 Ibs. of hay, I sold 12 T. 
88 cwt. 194 Ibs.; how muchi is the remainder Coe at 
4 a cent per pogail ? 

625. From 2 bbls. of cider, I sell 312 gal. 4$ qts.; how 


much is the remainder worth, at % of a cent per pint? 


~ 


626. From 2 of an acre, take 15 roods. 


Qurstrons.—By what is the difference of time between two places 
determined? (98.) Which has the earlier time, New York, or San 
Francisco? Why? When it is 12 o’clock M. at New York, will it 
be earlier, or later, in San Francisco? When it is 12 o’clock M. in 
San Francisco, is it earlier, or later, in New York? Why? What 


__ is the difference of time in a geographical mile ? (98., 6,,6.) Ina de- 


gree? 


LESSON LXIV. 

I have three lots of land: the first contains 11% A. 23 
sq. rds. 11 sq. ft.; the second, 13°A. 11? sq. rds. 854 sq. ft. 5 
the third, 463 A. 47 sq. rds. 87} sq. ft.: how much land do 
the lots contain ? 


e 
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MODEL OPERATION. ‘ 
A sq rds sq ft. A. R. sq. rds sq. yds. sq ft. sq. in, 
Tis 23 °1L ST eo 2a AT 27 


18 +117 + 85g=18+04+12 + 8 +914 41} 
463 + 47 + 87h = 46 + 1+ 75 +17 + 89 + 111.3, 
7l+2+10+ 82)+ 0+ 35%, 

ae eae 

71+2+10+ 8 + 4 + 1075 


Anatyticat Sreps.—1. Reduce 3 A.+?sq. rds. to equivalent 
integers of lower denominations. 


- 2. Reduce 2 sq. rds.+4 sq. ft. to equivalent integers of lower 
. denominations. 


8. Reduce 3 A.+} sq. ft. -to equivalent integers of lower de- 
nominations. 
4, Add, as in denominate numbers. 


Quxstioys.—How many dozen make a gross? (99., a.) Repeat 


the table of paper. (99., 6.) How many words make a folio? (99.,d.) 


What is a unit? (1.) Whatis a number? (2.) What is the differ- 
ence between an abstract and a concrete number? (8.)(4.) Of what 
does Arithmetic treat? (5.) What is a quantity? (6.) What is a 
problem? (7.) What is the difference between a simple and a com- 
plex problem? (8.) (9.) 


LESSON LXV. 

627. A grocer bought 4 hhds. of sugar: the first weighed 
11 éwt. 24 qrs. 223 lbs.; the second, 10 ewt, 1 qr. 1648, lbs. ; 
the third, 103 ewt. 22 lbs.; and the fourth, 9 ewt. 3 qrs.: 
how much did the whole weigh? 

628. A man has his farm divided into two fields: the 


_ first contains 26 A. 23 R. 52 sq. rds. the second, 483 A. 


27% sq. rds.: how much land is there in the farm ? 
629. Bought 2 fat-oxen: the first weighed 11} cwt. 2} 


> 


+ 


170 FRACTIONS. 


qr. 122 Ibs. 11 0z.; the second, 93 ewt. 23 Ibs..94 oz.: how 
much did both weigh ? sm 

630. If I travel 3; of a mile at one time, $ of a mile at 
another, and 2% of a furlong at another; how far shall I 
travel in all? ~ : 

631. Add together », A. # R. and $ sq. rds. 

632. I had a load of oats containing 40$ bushels; I sold 
112 bu. 33 pks. 43 qt., how much had I remaining ? 

633. From a pile of wood containing 753 cds. was sold, 
at one time, 16 cds. 51 cu. ft.; at another, 24 cds. 68 cu. ft.5 
at another, 273 cds.: how much remained in the pile ? 

634. What is the difference of time between July 3d, 
1860, and Apr. 13th, 1863? 

635. A man dug a cellar 873 ft. long, 16 ft. wide, 87 ft. 
deep, at 16 cts. per cubic yard; how much should he receive 
for digging it? , 

‘Quesrions.—What is an analytical.step? (10.) What is an analye 
sis? (11.) What is a rule? (12.) What is a sign? (13.) What is 
an axiom? (14.) What are the fundamental rules? (15.) What is 
notation? (17.) What is the difference between the Roman and the 


Arabic notation? (18.)(19.) For what is the Roman notatica chiefly 
used? How are numbers expressed in the Roman notation? (18., a.) 


LESSON LXVI. 
MISCELLANEOUS PRACTICAL EXAMPLES IN FRACTIONS. 
636. Ifa horse eat #’of a bushel of oats in a day, in how . 


‘many days will he eat 53 bushels ? 


637. If a man spend 1% dollars per month for tobacco, 
in what time will he spend 103 dollars? 

638. How many times will 47 gallons of vinegar fill a 
vessel that holds 4 of 2 of a gallon? : 


639. If 144 acres of meadow land produce 33% tons of 


hay, how many tons will 5} acres produce ? 


4 : 


iN 
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640. A man having $103, gave 2 of it for clover seed 
at $34 per bushel; how many bushels did he buy? 

641. Reduce 4, %, 3 and 4, to equivalent fractions of the 
denomination 24ths. 

642. Change # to 91sts. 

648. The less of two numbers is 47564; their difference 
is 1283; what is 7% greater ? 


644. Simplify 5 4 ona 3F 
Ay Antes 


645. What number multiplied by # will produce 18374? 
646. A farmer had } of-his sheep in one pasture, } in 
another, and 77, the remainder, in another; how many 
sheep had he? 
647. 147 less 2____® aS is 3 of % of what number? 
nye 


648. A merchant bought 43 cords of wood, at $3}.per 
cord, and paid for it in cloth, at $$ per yard; how many 
yards were required to pay for the wood ? 

649. How much cloth, $ of a yard wide, will be required 
to line 204 yds. of cloth ib yds. wide? 

Qurstions.—What is the effect of repeating a letter in the Roman 
notation? (18., 6) What effect has placing a letter of less value 
before one of a greater? (18.,¢.) What is the effect of placing a 
letter of less after one of a greater value? (18.,d.) What effect has . 
a dash over a letter or combination of letters? (18.,¢.) What is the 
use of the Arabic notation? (19.) How many figures in the Arabic ~ 
notation represent odd numbers? (107.) 


LESSON LXVII. 


: 650. Ie the dividend be 5 and the quotient -A;, what is 
the divisor ? 
651. If the dividend be #, and the divisor 9, what is the 


quotient ? 


6 ° 
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652. If the sum of two fractions be £, and one of them 
be #;, what is the other? 

653. If the smaller of two fractions be e 3 and the aif. 
ference 3/z, what is the greater ? 

654. A certain sum of money is to be divided among 5 
persons; A is to have 3, B 2, C yy, D #5, and E the re- 
mainder, which is $24; what is the whole sum to be di- 
vided? ...> 

655. What number diminished by the difference between 
2 and ¢ of itself leaves a remainder of 50? 

656,. Bought 320 sheep, at $23 per head; afterwards I 
bought 435 sheep, at $24; finally, I sold all at $24, Did 
I gain or lose by the bargain, and how much? 

657. If 7 be added to both the terms of the fraction §, 
will the value of the fraction be sedioyto’ or diminished, 
and how much ? 

658. If 7 be subtracted from both terms of the fraction. 
8, will the value of the fraction be increased or diminished, 
and how much? 

659. A merchant bought 672 Ibs. of sugar, at 53 cts. per 
pound; had the price been 2? cts. less per pound, how many 
pounds could have been purchased? - 

660, What number divided by 13. will give a thie 
of 94? 


Quzstions.—How many figures in the Arabic notation represent 
even numbers? (108.) How many represent prime numbers? (109.) 
How many composite? (110.) Which figure has no value? (22. ) 
How many values have figures ? What is meant by the simple value? 
(20.) What by the local value? (21.) Can a figure have a simple and 
a local value at the same time? What is numeration ? (23.) 
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LESSON LXVIII. 


661. The product of two numbers is 8; one of the num- - 


bers is 1472 ; what is the other? 

662. A carpenter worked 113 days, and after paying his 
board with 3 of his earnings, he had $20 left;,how much 
did he receive a day? 

663. A farmer having 272? acres of land, sold 4 of it, 
and gave 3 to his son; what was the value of the remainder, 
at $573 per acre? 

664. A horse and chaise cost $274. The horse cost 3} 
times as much as the chaise; what was the cost of the 
chaise ? 

665. A merchant bought a cargo of cotton for $21733, 
and sold it for 33 of the cost, thereby losing $$ on a bale; 
how many bales did he purchase ? 


666. A and B paid $12 for building a wall; B paid twice . 


as much as A; how much did each pay ? 
667. How many yards of cloth, 4. of a yard wide, are 
equal to 13 yards § of a yard wide? 

-668. How much will 115 lbs. of hay cost, at $10. per ton? 
669. What will 34 lbs. of sugar cost, at $7.50 per cwt.? 
670. What will 2 eggs cost, at 374 cts. per doz.? 

671. What will 2 oz. of sugar cost, at $10 per ewt.? 

672. What will 33 oz. of lard cost, at $18$ per cwt.? 

673. What will 3} drams of opium cost, at $8 per pound? 

674. What will 7} lbs. of flour cost, at $9 per barrel ? 

Qurstions.g- What is reading numbers? (24.) Repeat the nume- 
ration table yA right to left. (25.) From left to right? (25.) 
What is to be done with vacant places? (26.) What with vacant 
periods? (27.) How are periogs usually separated? (27., a.) Re- 
peat the rule for notation? (28.) What is Addition? (81.) Subs 
traction? (39.) Multiplication? (46.) Division? (54.) 


‘ 
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LESSON LXIX. 


675.’ A tobacconist bought 35 cwt. of tobaceo, at 25 cts. 
per pound; how much did it cost him? 

676. Sold 23 tons of cheese, at 3 of a cent per ee 
how much did I receive? 

677. Sold 3} bbls. of salt, at 3 of a cent per pound; how . 
much did I receive ? 

678. How much will 37 A. 3 R. of land cost, at aye cts. 
per square rod? 

679. What will be the cost of 14% A. of land, at 9 cts. 
per sq. ft.? ~ 

680. How many square rods in a pice of land 473 rods 
long, and 36 rods wide? 

681. How many acres in a piece of land 386 rods 14 li. 
long, and 875 rods 18 li. wide ?. 

682. At $35 per acre, what will be the cost ofa piece of 
land 387 rods 17 li. long, 29 rds. 18 li. wide? 

683. How much will 98 sq- mi. of land be worth, at 
$37.50 per acre? 

684. Bought a piece of land 2 mi. long, 91 ch. 3 rds. 
wide; how much did it cost, at $253 per acre? 

685. What is a piece of land 7 fur. 13 rds. long, 15 rds. 
wide, worth, at $15 per acre? 

686. What is the cost of plastering a ceiling 233 ft. long, 
and 17 ft. wide, at 874 cts. per sq. yd.? 

687. At 25 cts. per sq. yd., what will itcost to plaster the — 
four walls of a room 263 fi. long, 193 ft. i ft. 3 in. 
high? 

688. What will it cost to paint the floor oka a room 47 fi, 
long, and 183 ft. wide, at 33 cts. per sq. yd.? © 


‘< 


— 


» 
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689. What will it cost to paper a room 87 ft. 3 in. long, 
38 fi. wide, and 18 ft. 7 in. high, at $1.53 per sq. yard? 

QueEstions.—What is the sum of two or more nifmbers? (30.) 
What is the answer called in Addition? (30.) Subtraction? (42.) 
Multiplication? (49.) Division? (57:) Illustrate the use of the sign 
of equality on the blackboard. (33.) ‘The dollar sign. (34.) The 
sign of Subtraction. (48.) Addition. (32.) Multiplication. (51.) 
Division. (62.) Explain the fractional sign of Division. (62.) 


LESSON LXX. 


690. What will it cost to plaster the walls and ceiling of 
a room 17 ft. 2 in. long, 13 ft. wide, 9 ft. 8 in. high, at 89 
cents per sq. yard? 

691, What will it cost to lay 27 sq. ft. of roof, at $13.46 
per hundred sq. ft. 

692. What will it cost to make a walk 463 +a long, and 
8 ft. 6 in. wide, at 54 cts. per sq. yard? 

693. What will one sq. ft. of land cost, at $3.27 per acre? 

694. Bought 8775 acres of land, at 2 mills per sq. in.; 
what was the cost? 

695. How many blocks 13 ft. on each side, can be sawed 
from a cube 1 yd. on each side, allowing no waste for saw- 
ing? 

_ 696. How many cubic blocks 14 inches on each side, will | 
it take to fill a mortise 1 foot dees 1 foot wide, 1 foot long? 

697. Bought 163 loads of hewn timber, at 41 cts. per cu. 
ft.;, what was the cost ? 

698. Bought 17$ loads of round nahi at 34 cts. per 
cu. ft.; what was the cost? 

699. How many cubic feet in a block of marble 8} ft. 
long, 33 ft. wide, 2 ft. 6 in. thick? 

700. How many cubic feet in a pile of earth 463 ft. long,” 
38 ft. 8 in. wide, 17 ft. 3 in. thick ? 


176 FRACTIONS. 


701. How many cu. ft. of masonry in a wall 673 ft. long, 
12 ft. 3 in. high, 4 ft. 1 in. thick ? : 

702. How many perches of masonry in a wall 49 ft. 3 ine: . 
long, 11 ft. 2 in. high, and 53 ft. thick? : 

Quustions.—What is the difference between the minuend and sub- 
traherd? (40.)(41.) Give the analysis of an example in subtraction, 
on the blackboard. (44.) Give the first twelve exercises in the ad- 
dition of columns, (37.) Name the terms of multiplication. (47.) 
(48.) (49.) Which are called factors? (50.) Name the terms in sub- 
traction. (40.) (41.) (42.) ey 2 
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703. How many perches of stone in the wall of a cellar 
143 ft. long, 13 ft. 7 in. wide, 9} ft. deep, and 13 ft. thick, 
making allowance for the corners? { 

704, How many perches of stone in the wall of a cellar 
372 ft. long, 26 ft. 3 in. wide, 11 ft. 2 im. deep, the wall being 
24 ft. thick ? 

705. Making the proper allowance for the corners, how 
many perches of stone will it take to enclose a lot 38 rds. 
long, 143 rds. wide, the wall being 7 fi. 2 in. high, and 4% ft. 
thick ? 

706. How many perches of masonry in a rectangular fort, 
1383 ft. long, 974 ft. wide, the wall being 28 ft. 7 in. high, 
and 18 ft. 7 in. thick ? ; 

707. What will a pile of wood 3 ft. long, 7 ft. 8 in. wide, 
and 2 ft. 9 in. high, cost, at $5 per cord? 

708. What will a pile of wood 47 ft. long, 3 ft. 8 in. wide, 
7 ft. 9 in. high, cost, at $7.37 per cord ? 

709. Bought a load of wood 8 ft. 3 in. long, 2 ft. 7 in. 
high, 4 ft. 3 in. wide, at $9.37 per cord; what was the cost? 

710. How many sq. ft. in 10 boards, each of which is 10 


ft. 8 in. Jong, and 13 in. wide? 
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711. How many sq. ft. in 23 boards, each of which is 
103 ft. long, and 17 in. wide? 

712. What will 12 boards cost, each of which is 13 ft. 3 
in. long, 123 in, wide, at $30.75 per thousand feet ? 

713. What is the cost of a load consisting of 57 boards, 
each of which is 14 ft. long, and 1¢ ft. wide, at $47.36 per 
- thousand ? 


LESSON LXXII. 


714. I engaged Mr. Smith to build the walls of a cellar 
294 ft. long, 20 ft. 3 in. wide, 103 ft. deep, each wall being 
3h ft. thick, at 4 cts. per cubic foot, making no allowance 
for the corners, and I paid him in wood at $8.384 per cord; 
how many cords did he receive for his job? 

715. Sold 43 loads of hewn timber, at 3} cts. per cubic 
foot, and agreed to take wood, at $7.53 per cord; how many | 
cords ought I to receive? 

716. Sold 643 loads of round timber, at 23 cts. per cubic 
ft., and agreed to take wood, at $5. aig per cord; how many 
cords ought I to receive? 

- 717. How much will it cost to transport a block of mar- 
ble 17% feet long, 7 feet wide, 43 feet thick, at 7 mills per 
pound, allowing one cubic foot to weigh 178 pounds ? 

718. Bought 53 barrels of molasses, at 3 cts. per gill, and 
paid for it in wood, at $5.50 per cord; how many cords did . 
it take to balance the bill? 

TAD, Bought 3% hhds. of molasses, at 75 cts. per gal., and 
paid for it with hewn timber, at 34 cts. per cubic foot; how 
many loads did it take to balance the account ? 

720. A liquor dealer sold 123 bbls. of brandy, at $4.874 
sie eal and took in pay a gold tankard, at 97} cts. Pee 
pwt.; what was the weight af the tankard ? 


» 
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721. A man sold 24 hhds. of molasses, at 37 cts. per gal- 
lon, and took his pay in salt, at 54 mills per pound; how 
many barrels did he receive? 

722. How many bushels of oats, at 17 cts. per pound, 
must be given for 487 bottles of champagne, at 18% cts. per 
gill, each bottle containing 1 qt.? 

Qurstions.—Name the terms in Division. (55.) (56.) (67.) (61.) 
What is the difference between Long Division and Short Division? 
(59.) (60.) How is Addition proved? (36., 7.) Subtraction? (44., 2.) 
Multiplication? (53.,.) Division?.(65., 2.) Illustrate, on the black- 
board, the contracted methods of multiplying by 10, 100, 1000, &. 
(67., a.) The contracted methods of dividing by 10, 100, 1000, &c. 
(67., 7) Of multiplying by 25. (67.,6.) Of dividing by 25. (67., 9.) 
Of multiplying by 124. (67.,c.) Of dividing by 12}. (67., h.) 
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723. Reduce 424 drams apothecaries’ weight, to Troy 
"weight. 

724. Reduce 20 Ibs. 8 oz. 12 pwt. te weight, to ayoir- 
dupois weight. 

725. What will 37 Ibs. 6 oz. 12 pwt. Troy weight of sil- 
ver ware, be worth, at $12 per pound avoirdupois? 

726. An apothecary bought 5 Ibs. 10 oz. of rhubarb by 
avoirdupois weight, at 48 cts. per ounce, and retailed it at 
13 cts. per dram, apothecaries’ weight; how much did he - 
gain? 

727. Bought by Dedanors weight 123 Ibs. of opium, 
at 40 cts. per ounce, and sold the same by Troy weight, at 
50 cts. per oz.; did I gain, or lose, and how much? 

728. In 14 lbs. 18 oz. 8 dr., avoirdupois weight, how many 
drams, apothecaries’ weight ? 

729. In 17 Ibs. 14 oz. 6 dr., avoirdupois weight, how 
many pounds Troy? 
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780. In 371 gallons wine tastes how many bushels 
dry measure ? 

731. In 21 gal. 3 qts. 2 pts. 2 gi., how many bushels, pks. 
and qts., dry measure? 

732. In 41 bushels dry measure, how many gal. wine 
measure ? 

733. In 347 enon? beer measure, how many gallons 
wine measure ? 

734. In 347 gal. 3 qts. 3 gills wine measure, how many 


gallons beer measure ? 


Quest1oxs.— What is a fraction? (123.) What is the difference 
between a-common and a decimal fraction? (124.) (125.) What are 
the terms of a fraction ? -(126.) What does the denominator show ? 
(127.) What does the numerator show? (128.) What is the difference 
between a proper and an improper fraction? (129.)(130.) What is a 
mixed number? (131,) Whatisa simple fraction? (132,) Whatisa 
complex fraction? (133.) What is a compound fraction? (134.) By 
what is the denomination of a fraction determined? (139.) By what 
is the value of a fraction of any denomination determined? (140.) 
What is the reduction of fractions? (141.) What is the difference 
between reduction ascending and reduction descending? (142.) (143.) 
When is a fraction said to be expressed in its lowest terms? (144.) 
In how many ways can fractions be reduced? (145,) (146.) (147.) (148.) 
When are fractions said to have a common denominator? (150.) In 
how many ways are fractions multiplied? (154.) (157.) (158.) In 
how many ways are fractions divided? (155.) (156.) (159.) (160.) 


SECTION XI. 
LESSON I. 
DECIMAL FRACTIONS. 


169. The complete decimal scale of notation: consists 
of an indefinite number of places increasing in value from 
right to left in a tenfold ratio. 


“- 
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170, For convenience in expressing numbers, a place 
is selected which is called the Unirs’ Piace. All places 
on the left of units represent multiples of the unit. All 
places on the Hehts of units mepresenty fractional parts of the 
unit. 

U7. For the purpose of pratt. the units’ place 
a period (.) is placed at the right of it; thus, 3.4; 4.37; to 
be read 8 units.and 4 tenths; 4 units and 37 hundredths. _ 


iy NUMER ATION OF THE DECIMAL SCALE. 
NUMERATION TABLE. 


INTEGERS. f DECIMALS. 
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472, When an integer and a decimal are written to- 
gether, they form a MIXED NUMBER. 


Quustrons.—What isa unit? (1.) Whatisanumber? (2.) What 
is the difference between an abstract and a concrete number? (3.) 
(4.) Of what does Arithmetic treat? (5.) What is a quantity? (6.) 
What is a problem? (7.) What is the difference between a simple 
and @ complex problem? (8)'(9.) What is an analytical step? (10.) 
What is an analysis? (11.) What isa rule? (12.) What is a sign? 
(13.) What is an axiom? (14.) What is ‘the axiom for Addition? 
(16., a.) For Subtraction? (16., 6.) For comparison? (6, c) Ue 
lustrate each of the axioms. (16.) 


a 
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Fe LESSON I. 
aa EXERCISES IN READING MIXED NUMBERS. 
73. For convenience in reading, numbers are divided 
into periods of three figures each, commencing with the 
right hand ffeure in decimals, and the units’ figure in inte- 
gers; thus,— 
, 47,864,134. 4,178,642. é 
To be read,—Forty-seven millions eight hundred and 
sixty-four thousand one hundred and thirty-four, and four 
million one hundred and seventy-eight thousand six hun- 
dred and forty-two ten millionths. . 


Norz.—The name, or denomination, of the decimal is determined by the name 
of the first significant figure at the right hand of the number ; thus, in the above 
example, the figure, 2, is the right hand figure, and, as it stands in the ten mil- 
lionths’ place, the denomination of the decimal is ten millionths. 


Read the following numbers: * 

( (2) . (8) (4) (5) (6) 
odin . 42.81) 413.21 41.524 50.1345 2.014138 
4344). 2.13 21.403 51.021 6.0201 41.8041 


567.4 41.34 51.204 61.8024 3.004 31.40712. 


304.2 84.32 = 1.31 4063. 4.1804 2.40181 
478.4 43.20 412.213 2170 5.3014 4.80121 
C8) ®) (10) ee. CH) (12) 
671.30145 413.4 -5102 5012.4107 40401. -210134 
2.041301 20. 4002 401.4188 5010.84103 .00012 
4.013 406.03 -0041 21.4671 210.4168 .001 


2.141 30.0004 .04 502.4180. - 5120.413 0412 
.641 200.0008 “304 30.4072 3121.407 3012 


-382 41.602 .4084 504.4107 612.403 0014 
-0401 51.307 .2001 = 809.413072 91.60201 .0023 
41.2071 401.2006 .0041 419.413072 4,401 40241 


*The following exercises should be read aloud by the pupils at recitation. 
They should still further exercised, if necessary, by reading similar exercises 
from the blac! , until they become quick and accurate. 


The teacher should then require that the books be closed, and proceed to dictate - 
the same exercise for the class to copy. When they have finished, let them ex- 


change slates with each other, and let the teacher read the lesson from the book, 
requiring each pupil fo note his neighbor’s errors, by drawing a line under the 
numbers incorrectly written. 
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Questions.—What is notation? (17.) What is the difference be- 


tween the Roman and the Arabic notation? (18.) (19.) How are. 
numbers expressed in the Roman notation? (18:, a.) What effect 


has the repetition of a letter? (18., d.). What effect has placing a 
letter of less value before one of greater value? (18.,c.) What 


effect has the placing a letter of less value after ong of a greater’ 


value? (18., d.) What effect has a dash placed over a letter or a 
combination of letters? (18.,¢.) “What is the difference between the 
simple and the local value of a figure? (20. )(21.) Can a figure have 
both ai local and a simple value ? 


n LESSON III. 
(1) (2) (8) 


4 5 
413.4021 403.413 5.40123 80000-001 $4.41301 
41.0341 4.4021 40.41871 5000.0001 4.00021 _ 
5000.001 30.204101 2.40101 500.00001 -140201 
. 41.0213 3.012401 4002 50.0001 -B0402 
4.4021 2.401 40001 5.00001 4.340041 
412.4184 - 3.1241 “¥ -500001 2.41307 
21.4012 4.3101 oor -050001 -0024101 
412.4802 400.4001 -0002 -00501 8041 
(6) (7) (8) (9) Ss (10) 
413407012  4130.13021 4.3087041 300.0001 -8001001 
4001.300010 40.41232 -801242 80.3030 0041001 
4.301 - 401.41237 -400001 400.400400 0000120 
400.300901 2.384234 -0400001 30.3003800 .000004 
80.410801 42,24137 004001 89.800808  .0004001 
-600001 -40001 -000401 47.891337  .0040014 
4.300101 3.40121 -000041 4.467871  .0030013 
5.800001 5.300132 -00004 9.600161 8008001 
(11) (12) gay) (18) (14) 
80.1020304 ~— 40080401.30 4130413.0004 _ 214.08012 
8.670123 4010213.403 400001.00040001 41.80120 
4.410071 40040031.4801 30121.401301 4.0041 
-000821 4401231.4301 501.241307 400.4004 
48758 412001.680301 4000.410203 8.40002 
-00211 .20121.413018 400.4021084 -408304 
080801 © 4.413071 40.491309 » .040002 
-601602°  - 4000.413 -680001 -000802 


Questions. —What is the use of a cipher? (22.) What ig nume- 
pation (23.) What is the reading of numbers? (24) Repeat the 


he 


owe 
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period of the numeration table from right to left. (25.) From lefs 
to right. (25.) What is to be done with the vacant places and the 
vacant periods? (26.) (27.) 


LESSON IV: 
(1) (2) (8) (4) 
4008.041080 3.40130712 4.4030401 40101.3000101 
4.0713024 41.400007001 82004012 4000.4000301 
4013067 .413004012 00300241 400.500042 - 
.0401808 500120413 .807102401 40000.3413070 
00913807 00084102 .807034102 800.400008 
8070012 00040001 .00830411 4.40008 
. 508704 000004101 60012018 500.4080404 
430704 00004001 .41807108 6.0808041 
(5) (6) (7) 
3041.38071024 804030.043004 490.0000020001 
3.0701101 200220.022002 4000.0000004.001 
402104.00008 5000.0005002 .004000401 
6120.41300001 400040.0040004 008000401 - 
401.040140014 30000.4000004 4001004 
40000.000004 4004.0004001 4014041 
30000.00008 40000.4000001 .4302410 
» 40000.000040004 300000.400001 2004001 
nits) (9) (10) 
41030.4000001 8304.00000801 4100.800010301 
8.00040001 40.00004007 3.00040013004 
86040008 $.480602001 4000130412 
.00040038 201786012 6034500210 
.4300001 _ .5010001301 .0003004034 
0080012 . .000300001 0000301201 
‘004302 -1000000001 000008000001 
004002101 0001000001001 .00008111001201 


Quzstions.—What is the use of the comma? (27.,a.) What is 


the rule for notation? (28.) In what ratio do figures increase from ss ig} 
the right to the left? (29.) How much greater are hundreds than terting 
units? (29.) Thousands than tens? (29.) Millions than thou- agen 
sands ? 3S eee 
9 
"dl ‘= Soul? NS re . 
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LESSON V. 
174, ADDITION OF DECIMALS. 


Add the following numbers: 


Twelve, and five tenths ; 

Twenty-five, and three hundred and on thousandths s 
Two thousand, and 4637 millionths ; 

416, and 30042 millionths ; 

Thirty-seven thousand ten thousandths ; 

46 millions 402 thousand hundred millionths. 


MODEL OPERATION. 


12.5 
25.308 
2000.004637 
416.030042 
3.7000 
-46402000 


————_——_———— 


2458.006699 


Awatysts.—The analysis and proof are the same as in simple 


addition. 


1. 


Add the following numbers : 

14, and five tenths ; 

Thirty-six, and three hundred forty-eight thousandths ; 
85, and 347 ten thousandths ; 

Four hundred 16, and five hundred thousandths 3~ 
437246, and seventy-nine thousandths ; 

Four hundred and 64 thousandths. 


f 


. Add 
_ 54 thousand three hundred, and 22 ten-thousandths ; 


374 thousand 426, and two ten-thousandths ; 
461372,and 461 ten-thousandths ; 
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2 thousand 2, and 2 thousand and 2 ten-thousandths ; 


» 4 thousand, and 4 hundred four ten-thousandths ; 


472 thousand, and 204 ten-thousandths 


. Add 


437 thousand 349, and 467 hundred-thousandths ; 

420 thousand, and 2 hundred Ayndred-thousandths ; 

300 thousand, and 204 hundred-thousandths ; 

5003.87, and five hundred and five thousandths ; 

800 thousand, and five hundred sixty-five hundred-thou- 
sandths ; 

4000000, and five thousand and six hundred-thousandths. 


. Add 


343 thousand 48, and six thousand hundred-thousandths ; 

241341, and four hundred and fourteen hundred-thou- 
sandths ; 

11, and eleven thousand one hundred-thousandths ; 

5, and five thousand six millionths ; 

303, and three thousand three millionths ; 

463 thousand 42, and 42 thousand eight millionths ; 


_ 50 thousand, and 50 thousand fifty millionths. 


5. Add ; 
‘807 thousand 82, and 47 thousand and 43 millionths ; 


439 thousand 20, and 374 thousand and 40 ten-muillionths ; 
4 hundred thousand, and 240 thousand and 301 ¢en-mil- 
lionths ; 


' 204 million 20, and 3004 ten-millionths ; 


597 million 304, and forty thousand and thirty-six het 
millionths ; 


_ 407 million 407 thousand, and four hundred and four éen- ( 


millionths. 


“Aap” 
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6. Add 
472 thousand 825, and 678° thousand 400 ten-mil- 
lionths ; 
400734, and 4072401 ten-millionths ; 
25, and thirty-five thousand and 463 hundred-millionths ; 
3, and three thousand and 496 hundred-millionths ; 
540, and 437 thousand and fifty hundred-millionths ; 
40 millions, and forty-one hundred-millionths. 


7. Add 
437 thousand 25, and 463 billionths ; i 
567 million, and 4374 billionths ; 
207 thousand, and 573402 billionths ; 
200, and three hundred and four billionths ; 
643 thousand, and thirteen billionths ; 
50 thousand, and 13 ten-billionths. 


8. Add 
seven thousand, and 48 ¢en-billionths ; 
347 thousand, 247 ten-billionths ; 
18 hundred ten-billionths ; 
347 thousand, and 14 ten-billionths ; 
487 thousand and 5, and one thousand and eight O:7l- 
lionths ; 
3008, and four thousand and four billionths. 


9, Add 
five thousand 382, and five thousand five ten-billionths ; 
500 thousand, and five hundred thousand ten-bellionths ; 
5374 hundred-billionths ; 
3469 hundred-billionths ; 
5000005 hundred-billionths ; 
five billion five million five thousand and five Awndred- 

billionths. 
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10. Add 

274 billions 38 thousand, and 14 trillionths ; 

274 billions 39 thousand and 15 ten-trillionths ; 

274 Villions 39 thousand and 15 hundred-trillionths ; 

274 thousand and thirty-nine hundred-trillionths ; 

274 millions 39 thousand.and 15 hundred-trillionths ; 

274 thousand five hundred and five hundred-billionths. 

tiation —What is the sum of iyo or more numbers? (80.) 

What is Addition? (31.) What is the sign of Addition? (32.) 
What is the sign of equality? (33.) What is the dollar sign? (34.) 
Illustrate the use of each of the foregoing signs. What is the order 
of solving a problem? (35.) Analyze an example in Addition, at 
the blackboard. (36.) How may addition be proved? (36., f.) 
What is the difference of two or more numbers? (38.) What is 
Subtraction? (39.) What is the minuend? (40.) What is the sub- 
trahend? (41. ) What is the remainder? (42.) What is the sign 


of Subtraction? (43.) Analyze an example in Subtraction, at the 
blackboard. (44.) 


LESSON VI. 
11, Add 
- 874 thousand, and 83 ten-billionths ; 
374 thousand, and 83 billionths ; 
374 thousand, and 83 ten-millionths ; 
374 thousand, and 83 hundred-luillionths ; 
374 thousand, and 83 hundred-millionths. 


12, Add 
nine thousand, and nine billionths ; 
9 thousand, and nine ¢rillionths ; 
9 thousand, and nine hundred-trillionths ; 
9 thousand, and nine hundred-thousandths 3 
9 thousand, and nine fen-trillionths ; 
9 thousand, and nine ten-thousandths. 


o> eee 
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Add 

9 thousand, and nine éen-billionths ; 

9 thousand, and nine millionths ; 

9 thousand, and nine hundred-thousandths ; 
9 thousand, and nine Mwndredths ; 

9 thousand, and nine ten-thousandths ; 

9% thousand, and nine thowsandths. 


14, Add 


16. 


nine thousand, and. nine hundredths; 

nine thousand, and nine tenths ; 

90 thousand, and nine Awndred-thousandths ; 
90 thousand, and nine millionths ; 

90 thousand, and nine ten-millionths ; 

90. thousand, and nine hundred-billionths. 


Add 

ninety raillions, and nine tenths ; 

ninety millions, and ninety hundredths ; 

ninety millions, and nine hundred-thousandths ; 

ninety millions, and nine thousand ten-thowsandths ; 

ninety millions, and ninety thousand /wndred-thou- 
sandths ; 

ninety millions, and nine hundred thousand millionths. 


Add 

90 millions, and nine ten-millionths ; 

90 millions, and nine hundred-millionths ; 
90 millions, and ninety hundred-millionths ; 
90 millions, and ninety billionths ; 

90 millions, and nine billionths ; 

90 millions, and nine ten-billionths. 
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17, Add 
87 thousand 40, and 15 thousundthe 5 
42 millions 8, and 18 millionths ; 
9A7 thousand, 18% thousandths 5 
9 thousand 9, and 9 tenths ; 
9 thousand 9, and 9 hundredths ; 
9 thousand 900, and 9 thousandths, 


18, Add 
280 thousand 40, and 80 ten-milliontha j 
50 millions 87, and £0 hundred-millionthe 3 
8005, and 730 billionths ; 
49G millions, and 7 tenthe ; 
649743, and 871 milliontha ¢ 
4708491, and four billionths. 


19, Add 20. Add 
87 unite, $372 hundreda, 
A67 hundreds, 872 tontha, 
26 tenths, 872 thousandthe, 
374A tenths, 872 milliona, 
ABT thousandths, 872 milliontha, 
467 thousands. 872 ten-thousandthe, 
21, Add 22. Add 
ANT hundredths, BAGB47 tenths, 


4\7 hundreds, 


: 280643 hundredthe, 
ANT thousands, 


571807 thousandtha, 


ANT millionths, 807602 milliontha, 
AIT hundred thousands, ATOBGA ten-thousandtha, 
4\7 hundred-thousandihe. 407684 billionths. 
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23. Add 24, Add ( 
807418 billionths, 30708604 ten-thousandths, 
307418 billions, 3041702 tenths, ~ i 
438764 ten-thousands, 417684 thousandths, j 
507088 ten-thousandths, 34166 ten-thousandths, \ 
6807021 ten-millionths, 417068 hundreds, 


417028 hundred-thousandths. 437086 thousands, \ 


LESSON VII. . | 
‘175. SUBTRACTION OF DECIMALS. | 
From 68.417 take 63.4177. \ 


MODEL. OPERATION. 


68.417 Minuend. 
63.4177 Subtrahend. 


4.9993 Difference. 


’ Awatysts.—The analysis and proof are the same as in simple 
subtraction. e 


EXAMPLES FOR PRACTICE. 


25. From ten thousand, take ten thousandths. 

26. From ten millions, take ten millionths. 

97. From five hundreds, take five hundredths. | 

98. From-eight hundred thousamds, take exght hundred- 
thousandths. 

29. From five tenths, take five hundredths. 

30. From five hundred-thousandths, take five millionths. 

31. From eleven, take eleven tenths. 

32, From 113, take 113 tenths. 

33. From 417, take 1347 millionths. 

34, From 8 tenths, take 436 thousandths. 

35. From 297 take 4138 thousandths. : 

36. From 480 thousandths, take 483 ten-thousandths. 


i, ‘ =, 
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37. From one, take 3718643 ten-millionths. — 

38. From two, and 347 thousandths, take.4374 millionths. 

39. From 341, and 389 mullionths, take 39, and 507 ten- 
millionths. 

40. From 43807.486; take 430, and 6708 millionths. 

41. From 30700 4101, take 20007, and 89 ten-millionths. 


Qurstions.—Hew may Subtraction be proved? (44., 2.) What is 
Multiplication? (46.) What is the multiplicand? (47.), What is the 
multiplier? (48.) What is the product? (49.) Which are called 
factors? (50.) What is the sign of Multiplication? (51.) Tllustrate 
its use. Analyze an example in Multiplication from the blackboard 
(58.) How may Multiplication be proved? (53.,,n.) 


LESSON VIII. f 


42. From 3701.2, take 483, and. 674 ten-millionths. 
43. From. 2.071, take 5678 ten-thousandths. 
44, From 46.21, take 896 ten-muillionths. 
45. From 2.6701, take 3472 diliionths. 
46. From .0000837, take 280° dzlkonths. 
47. From one, take .0470864. i 
48. From two, take 1.870864. 
49. From 800, take .89040004. 
| 50. From 300; take .000800801. 
51. From 6001, take 40:683041.. 
52. From’ 8602, take 30440702, 
53. From 6801.40; take .0083042. 
54. From 5607.0008, take'.900087. 
55. From 3000000, take 8 millionths. 
56. From 50000, take 50: thousandths. 
57. From 5786 tenths, take 5786 hundredths. 
58. I owned a house worth $46.3074, and sold! it for 
$30.40 less than it was worth; what did I receive for it? 


a 
, 
j 


~ 
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- 59. I bought a book for $1.00401, and sold it for $1.8304; 
how much did I gain? 

60. Bought a bushel of potatoes for $0. 37468, and sold 
them for $0.803074; how much did I gain? 

61. Bought 474.37 bushels of corn, and sold 372.43 bush- 
els ; how many bushels had I remaining? 

_ 62. Bought 347.246 lbs. of butter, and sold 241.3874 lbs. 
of it; how many pounds had I left? 

63. Bought 2417.46 Ibs. of cheese, and sold 43.253 Ibs. 
of it; how many pounds had I left? 

Quzstions.—What is Division? (54.) What is the dividend? 
(55.) What is the divisor? (56.) , What is the quotient? (57.) 
What is the difference between Long Division and Short Division? 
(60.) (59.) What is the remainder? (61.) What are the signs of 
Division? (62.) Analyze an example in Short Division, at the black- 
board. (64.) How may Division be proved? (64., i.) Illustrate 
each of the following principles of the fundamental rules on the 
blackboard? (66.) 


LESSON IX. 
EXAMPLES COMBINING ADDITION AND SUBTRACTION OF 
DECIMALS. 

64. Three men bought a farm for $9407.: the first paid 
$2672.634; the second paid $3089.407 ; and the third the 
remainder: how much did the third pay ? 

65. A grocer bought 275.3 pounds of butter of one farm- 


er, and 318.34 Ibs. of another; he afterward sold 210.3 Ibs. _ 


to one customer, and 97.567 to another; how many pounds 
had he remaining ? ? 

“66. A farmer had 1864.3 bu. of wheat and 1129. AT bu. 
of corn; he sold 1340.24 bu. of wheat and 1000.32 bu. 
corn; how many bushels of each had he remaining? 
| 67. A merchant buys 245.4 yds. of cloth of one person, 


q 
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125.37 yds. of another, 1183. yds. of another, and then 
sells 803.40703 yds.; how many yards has he remaining? 

68. The difference of two numbers is 9068.42; the less 
is .480702; what is the greater ? } 

69. The difference between two numbers is .30702; and 
the greater number is 490.70; what is tl® smaller ? 

70. 9076.402 added to a certain number makes 47002.- 
865; what is that number? 

71. 40702.864 added to a certain number makes 40702.- 
865; what is that number? ee 

72. 4670.242 subtracted from a certain number leaves 4 
remainder of 670.4012; what is that number ? 

73. The difference of two numbers is 30.21; the greater 
is 467.4; what is the sum of the numbers? 

Quzstions.—lIllustrate the contracted method of multiplying by 
10, 100, &c. (67., a.) Of multiplying by 25. (67., 0.) Of multiply- 
ing by 123. (67.,¢.) By 332. (67.,d.) By 125. (67.,¢.) Illustrate 
the contracted method of dividing by 10, 100, 1000, &c. (67., 7.) 
Of dividing by 25. (67., g-) By 12%. (67., &.) - By 883. (67., 2.) 
By 125. (67.,j-) 

LESSON X. 
176, MULTIPLICATION OF DECIMALS. 
Multiply 304.32 by 24.4124, . 


MODEL OPERATION. 


804.32 
24.4124 
121/728 Product of 4 ten-thousandths. 
-608/64 $f 2 thousandths. 
3.043}2 a 1 hundredth. 
121.728 oe 4 tenths. 
1217.28 wo 4 units. 
6086.4 ly 2 tens. 


7429.181|568 Total product. 


Notr.—The operation may be contracted by dropping the figures at the right of 
¢he perpendicular line. Their value will not materially affect the result. 
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Awanysis.—1. For convenience, the numbers: are written. so 
that units will stand in the column of units, tens in the column , 
of tens, tenths in the column of tenths, &c. 

9. For convenience, begin to multiply with the right hand 
figure. ; 

3. 4 ten thousapdths of* 2 hundredths are 8 millionths; 
which write in the place of millionths. 

4, 4 ten thousandths of 3 tenths are 12 hundred thousandths, 
equal to 1 ten thousandth and 2 hundred thousandths; write 
the 2 hundred thousandths:in the place of hundred‘thousandths, 
and add the 1 ten thousandth to the product-of the: ten thous 
sandths:. ; 

5. 4 tem thousandths of.4 units are 16 ten: thousandths, which 
with 1 ten) thousandth are 17 ten thousandths, equal to 7 ten 


~ thousandths and 1 thousandth; write the 7. ten thousandths in 


the place of ten thousandths, and add the thousandths to the 
product of the thousandths. 

6. 4 ten thousandths of no‘tens equals ‘no thousandths, which 
with 1 thousandth equals 1 thousandth, which write in the 
place of thousandths. 

”. 4 ten thousandths of 3 hundred equals 12° hundredths, 
&e. 


N- B—The teacher should require the analysis until it is thoroughly under- 
stood. 

Questions.—What is United States money? (68.) What are the 
gold coins? (69., a.) The silver coins? (69, 6.) The nickel coin ? 
(69., c.) What is the use-of'the decimal point? (70.) What are the 


-rules for the reduction of U. 8. money? (71., ¢.) How are the num- 


bers written in addition of U.S. money? (72., a:) In subtraction? 
(78., a.) In multiplication? (/74., ¢.)- In division? (75., a.) 


177. PROPOSITIONS IN THE MULTIPLICATION OF 
DECIMALS. 
(a.) Any denomination multiplied by units gives the 


* Nown— Of here signifies éémes, and is used in its stead, when the multiplier 
is a fraction: . : 
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same denomination; as, hundredths multiplied by units give 
hundredths ; thousandths give thousandths, &e. 

(b.). Any denomination multiplied by tenths gives a de- 
nomination fen times as small as the denomination multi- 
plied; as, wnits multiplied by tenths give tenths; hundreds 
give tens, &c. 

(c.) Any denomination multiplied by hundredths gives a 
denomination one hundred times as small as the denomina- 
tion multiplied; as, hundreds multiplied by hundredths give 
units; tenths, give thousandths, &e. 

(d.) Any denomination multiplied by thousandths gives 
a denomination one thousand times as small as: the denomi- 
nation multiplied; as, hundreds multiplied by thousandths 
give tenths; tenths, give ten thousandths, &e. 

(e:) GeneraL Law.—Any denomination multiplied by: 
any denomination less than a unit, will give for a product a 
denomination as many times.as small as the denomination 
multiplied, as the denomination of the multiplier is less than 
a unit. 


N. B.—The teacher should question the pupils on these propositions, and also 
those in the division of decimals, until they can give the denomination of any pro- 
duct promptly and accurately. 


Quzstions.—What is a bill of parcels? (76.) What. is a simple 
number? (77.) What is a compound. denominate number? (78.) — 
What is the reduction of compound denominate numbers? (79.) 
What is reduction descending? (80.) What is reduction ascending ?° 
_ (81.), What is English money? (82., a.) Repeat the table. (82., 0.) 
Name the gold coins. (82.,c.) The silver coins, (82.,d.) The cop. 
per coins. (82., ¢.) 


LESSON XI. 
Multiply 407.37 by 38.24. 
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MODEL OPERATION. 


407.37 
- 88.24 


1629 48 
8147 4 
325896 
122211 


15577.8 288 Ans. 


Norr.—Those who prefer to use this model operation to the one before given. will 
find no difficulty in doing so. The former, however, is considered more simple and 
philosophical, and more convenient, especially when it is desirable to contract the 
operation by dropping the right hand decimal places. ‘The reason for the follow- 
ing rule appears in the analysis of the former operation. 

(f) Rutz I—WMultiply as in simple numbers, and point 
off as many decimals in the product as the sum of the deci- 
mal places-in the multiplicand and multiplier. 

Il. Jf there are not as many figures in the product as the 
sum of the decimal places in the multiplicand and multiplier, 


supply the deficiency by prefixing ciphers. 


‘ 


(74) (75) (76) (77) (78) 
Multiply 434.64 43.41 «53.04. 41.28 8.41 
by 3.49 41.2 2.11 21 (2.28 


| 


, (79) (80) (81) (99) (88) 
Multiply 3417.2. 6487.2 6710.24 464.24 412.301 
by 3.8 4126. 413.2 3.02 4.121 


Se eemnmneeeeeesInt ee 


(84) (85) (86) (87) (88) 
Multiply 416.71 484.02 881.24 51.24 41.23 
by 3.21 We 20d68.63, ". 8.41, wes 


Qurstions.—What is weight? (83.) What is the use of Troy 
weight? (84.) What is a carat? (84., note.) Repeat the table, 
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(84., a.) Repeat the Long-ton table. (86.) Repeat the Miscellane- 
ous table. (87.) What is the use of Apothecaries’ weight? (88.) 
How are medicines bought and sold? Repeat: the table. (88., a.) 
Repeat the comparative table of weights. (88., A How many di- 
mensions has the measure of extension? (89.) 


LESSON XII, 
e (89) (90) (91) (92) (98) 
Multiply 341.42 82.42 413.43 512.3 41.83) 
by 6.48 831.21 86.431 413.423 4.4 


——— 


e (94) (95) (96) (97) (98) 
Multiply 384.21 41.32 4103. 46.71 438.042 
by 6431 4.187 SOA Ma Ty e083, 


(99) (100) (101) (102) (103) 

Multiply 463.41 4134. ) TY 241. 
= by 21.301 3.4184 1.2 821 21 
(104) (105) (106) (107) (108) 

Multiply 537.43 412. 671.2 83. 871.2 
by 2.446 A123 441 4496 4.94 

(109) (110) (112) (113) 

Multiply 87.471 4123. 53074 413.42 37.4 
by 2.021 1.0008 25. 8.4004 42.82 


Ne ee 


(114) (115) (116) (117) (118) 
Multiply 463.41 312. 41 86.43 4918, 3 4183.7 
by 21.471 63.47 4.187 91.67 41.864 


__—— 


(119) (120) (121) 
Multiply 467.401 ' 418.764. 40003. 
by 8.0701 3.0001 .00007 


“ 


Ye 
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ao (122) (123) (24) 
Multiply 600000. 43742. 467.0483 
by .00007 0006 41.86084 . 
(125) (126) = 20 

Multiply 67134. 460000. GOOOS >: putes 
O-eby 1.0000008 80008 .00000008. 
a es pais Sate ES a es 
— 


Quxstions.—How many dimensions has’ a. line? (89., a.)) A sur 
face? (89., 6.) A solid? (89.,¢.) What. is. the use of Long meas- 
ure? (90.) Repeat-the table: (90., a.)- Repeat the table of miscel- 
laneous Long measure. (90., 6.) What is the use of Gunter’s Chain? 
(91) Repeat the table. (91., a.) Whatis a square? (92.) What 
is the use of Square measure? (92.,d.). How do artificers estimate 
their work? (92.,d.) Repeat the table. (92., 7.) 


LESSON XIII. 

128. Multiply 37.0804 by 4.604; by 4.06402; by 
00003. 

129, Multiply 430.704 by 37.4008; by 5.0007; by 600.- 
.0070001. 

130. Multiply 380.412 by 2.00071; by 341.021; by 
687.18302- 

131. Multiply 437.401 by 8000002; by .000045 by 
-000008. 3 
_ 132. Multiply 3806.001 by .00007; by .000008; by 
-000007. . 

133. Multiply 40607.001 by .80404; by .30012; by 
00070007. 

134. Multiply 600000. by .00004; by 000008; by 
0000007. 

135: Multiply 900000. by .00009; by .0009; by - 
00000009. me 

136. Multiply 80000..by. 00008 ; by .0008; by .000008. 


oo. “aw 7 
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137, Multiply 40000. by .0007; by .00006; by .000002. 


‘Quzstrons.—What is the use of Surveyors’ square chain? (93.) 

" Repeat the table. (93., a.) What isa cube? (94.) Give the analy- 
sis of the cubic yard. (94.,6.) What is the use of cubic measure? 
(94.,¢.) Repeat the table. (94.,e.) What are the dimensions of a 
cord of wood? (94.,d.3.) What is the difference between a cord 

foot, and a cubic foot of wood? What are measures of capacity ? 

-(95.) Whatris the use of Liquid measure? (95., a.) Repeat the 
table. (95., 5.) Repeat the miscellaneous table. (95., c.) 


LESSON XIV. 


138. Multiply 468 thousand by 402 ten-thousandths. 

139. Multiply 304 thousandths by 402 hundred-thou- 
sandths. 

140. Multiply 8467 millionths by 4678 millions. 

141. Multiply 2000 millions by 2000 millionths. 

142. Multiply 4670 ten-thousandths by 4864 millionths. 

143. Multiply 378 and 463 thousandths by 437 hundred- 
thousandths. 
~ 144, Multiply 467 and 437 thousandihs by 600000 ten- 
millionths. 

145, Multiply 384 and 304 millionths by 347 thousands. 


146. Multiply 472 and 464 thousandths by 467 hundreds: 


147. Multiply 386412 and 4 ten-thousandihs by 8078. 


148. Multiply 402 and 8 hundred-thousandths by 2 hun- a 


dredths. 
149. Multiply 407 and 4 brllionths by 888 billions. 


Quxstions.— What is the use of Dry measure? (96.) Repeat the 


table. (95.,a.) Repeat the comparative table of measure. How 
ean Dry measure be reduced to Liquid measure? Ans.—Ist¢. Re- 
duce Dry measure to cubic inches. 2nd. Reduce the cubic inches to 
Liquid measure. What is time? (97.) Repeat the table. (97., a.) 


wy 
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LESSON XV~ 

150. What will 467.3 bushels of wheat cost, at $1.123 
per bushel? What, at $1.713? What, at $1.426? 

151. What will 943.42 Ibs. of tea cost, at $0. 972 per 
pound? What, at $1433? What, at $0. 506? © 

152. What. will a firkin of butter, containing 92:3 Ibs., 
cost, at $.25 per pound? At $.157? At $0.187? 

153. Bought a bale of cloth containing 95 pieces. 14.75 
pieces were damaged, and I was obliged to sell the whole 
at an average of $9.462; how much did I receive for it? 

154. Bought 46783 oranges for $1000, and sold them for 
$0.023 apiece; did I gain, or lose, and how much? 

155. A man bought 43874 sheep for $16000. He sold 
one half of them at $3.75 a head, and the remainder at 
$4.124 a head; did he gain, or lose, and how much? 

- 156. A man sold, at.different times, 3876.4, 437.24, and 
572.4, bushels of apples; what should he receive, at .25 
cts. per bushel? 

157. Bought 86.4 yds. of cloth at 684 cts. a yard, 15.4 
yards. of calico at 18 cts: a yard; how much ase I give 
for both ? 

158. Bought 4.3 barrels of cider, each barrel containing 
32.4 gal., at 14 cts. a gallon; how much did the cider cost ? 

159. How many sq. ft. of wall and ceiling in a room 24.2 
ft. long, 13.4 ft. wide, and 11.3 ft. high? 

‘160. How much would it cost to plaster it, at 2 cts. per 
sq, ft. ? 


Qurstions.—Repeat the table of the Silen dik year? (97.,6.). What’ — 


is the use of circular motion? (98.) Repeat the table. (98., a.) Repeat 
the table of particulars. (99., a.) Repeat the table of paper. (99., 5.) 


‘The table of books. (99.,¢.) How many words make a folio ? (99., d.) 


ee 


— 
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What is reduction descending? (80.) Analyze an example at 
the blackboard. (100., a.) Repeat the rule, (100., 6.) What is re- 
duction ascending? (81.) Analyze an example at the black- 
board. (101., a.) Repeat the rule. (101., 6.) 


LESSON XVI. . 
161. A grocer bought five tubs of butter, each contain- 


- ing 64.87 Ibs. at 18.5 cts. per pound; 7 cheeses, each 


weighing 46.34 lbs., at 9.3 cts. per’ pound: how much did 
the whole cost? _ 

162 If a clerk receiving $4440.25 spends $1472.22 for 
board, and twice as much for clothes, books, and other ex- 
penses, how much will he have left? 

163. B has 457.2 Ibs. of sugar, C has three times as 
many as B, and D has as many as B and C together; how 
many pounds of sugar has D? * 

164, A has 43.2 tubs of butter, B has 2.4 times as many 
as A, and C has twice as many as A and B together; how 
many tubs have they in all? 

165. A has 371.5 yards of cloth, B has .4 as. many yards 
as A, and C has 3.7 as many yards as A and B together; 
what is.the value of all the cloth, at. $2.42 per yard? 

166. There are 75.7 tubs of butter, each tub and con- 
tents weighing 37.4 lbs; the tubs which contain the but- 


ter weigh .14 as many lbs. as the butter they contain; ~ 


how many pounds of butter do the tubs contain? 

167. A farmer sold 19.3 tubs of butter weighing 78.3 
Tbs. each ; the tubs which contain the butter weigh each .12 
as many pounds as the butter they contain: how much is 
the butter worth, at 29.3 cts. per pound? 


Quxstions.—Analyze at: the blackboard’ an example in the addi- 
tion of denominate numbersi. (102:,.a.) Analyze at the blackboard! 


aa 
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| ass 


202 DECIMAL FRACTIONS. 


an example in the subtraction of denominate numbers? (103, a.) 
Give the rule. (108., g.) 


_ LESSON XVII. « 


178. DIVISION OF DECIMALS. 
Divide 2.460 by 14.24, 


‘MODEL OPERATION. 
14.24)2.460(.1727-++ Ans. 


1.0360 > e 
9968 


89290 

2848 

10720 
9968 


Awnatysts.—1. For convenience write the divisor, dividend, 
and quotient, as in simple division. 

2, 14.24 are equal to 1424 hundredths; and 2.460 are equal 
to 2460 thousandths. 

8. 1424 hundredths are contained in 2460 thousandths 1 
tenth of a time, with a remainder of 1036 thousandths, equal 
to 10360 ten thousandths. Write the 1 tenth in the place of 
tenths in the quotient. 

4, 1424 hundredths are contained in 10360 ten-thousandths 
7 hundredths of a time, with a remainder of 392 ten-thousandths, 
equal to 8920 hundred-thousandths. Write the 7 hundredths 
in the place of hundredths in the quotient. 

5. 1424 hundredths are contained in 3920 hundred-thou- 


‘sandths 2 thousandths of a time, with a remainder of 1072 


hundred-thousandths, equal to 10720 millionths. Write the 2 
thousandths in the place of thousandths in the quotient. 


- 
J 
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1494 hundredths are contained in 10720 millionths 7 ten- 
thousandths of a time, with a remainder, &c. 
Norgs.—1. The analysis should be carried as far as the teagher may deem advisable. 
2. The sign + annexed to the quotient shows that the division is not exact. 
179, PROPOSITIONS IN DIVISION OF DECIMALS. 

(a.) Any denomination divided by units gives the same 
denomination for a quotient; as, hundredths divided by 
units give hundredths ; thousandths give thousandths ; 
hundreds give hundreds, &c. 

(4.) Any denomination divided by tenths gives a denomi- 
nation fen times as large as the denomination divided ; as, 
units divided by tenths give tens; tenths give units; hun- 
dredths give tenths, &c. 

(c.) Any denomination divided by hundredths gives a de- 
nomination one hundred times as large as the denomination 


divided; as, units divided by }undredths give hundreds; 


thousandths give tenths; millionths give ten thousandths, &c. 

(d.) Any denomination divided by thowsandths gives a 
denomination one thousand times as large as the denomina- 
tion divided; as, thousandths divided by thousandths give 
units, &e. 

(e.) GenrrRAL Law.—Any denomination divided by any 
denomination less than a unit, gives for a quotient a denomi- 
nation as many times as large as the denomination divided, 
as the denomination of the divisor is dess than a unit. 


Nore—For the use of teachers who prefer the old method of pointing, we give 
the following : 


(f:) Rore.—Divide as in simple division, making the 
number of decimal places in the dividend at least equal to 
those in the divisor; then subtract the number of decimal 
places in the divisor from the number of decimal places in 
the dividend, and the remainder will denote the number of 


7 
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decimal places in the quotient. Should there not be as many fig- 
ures in the quotient, supply the deficiency by prefixing ciphers. 

Questrons.—Analyze at the blackboard an example in the multipli- 
cation of denominate numbers. (104.) Analyze at the blackboard an 
example in the division of denominate numbers? (105.) What is an 
integer? (106.) What is an odd number? (107.) What.is an even: 
number? (108.) What isa prime number? (109.) What is a com- 
posite number? (110.) ‘When are numbers said to be prime to each 
other? (111.) What is prime factor? (112.) What is a compo 
site factor? (113.) 


LESSON XVIII. 
EXAMPLES FOR PRACTICE. 


168. Divide 463. by 38. 181. Divide 4 by 72. 
-169. Divide 417. by 47. 182. Divide 40 by 973, 
170. Divide 347. by 59, 188. Divide 63.1 by 25. . 
171. Divide 24.374 by 7g, | 184. Divide 12 by 376. 
*172. Divide 2.432 by 97. | 185. Divide 864 by .3. 
178. Divide .6712 by 39. |186. Divide 642 by .4. 
174, Divide .672 by 58. 187. Divide 572 by .5. 
175. Divide .0743 by 69. | 188: Divide 896 by .5. 
176. Divide .007 by 87. 189. Divide 305 by .5. 
177. Divide .48007 by 96, | 190. Divide 40.2 by .7. 
178. Divide .00093-by 87. |191. Divide 4.3 by .9. 
179, Divide .00007 by 596. | 192. Divide 6.7 by .8. 
180. Divide .00001 by 359.| 193, Divide .4 by .9. 


Qurstions.—Is a unit considered a factor? (1138., a.) Separate a 

_ composite number into its prime factors. (114.) Give the rule. 
(114.,d.) Give the proof. (114.,e.) What is the use of a paren- 

thesis or vinculum? (116.) What is cancellation? (117.) What is 

a common divisor of two or more numbers? (118.) What is the 

greatest common divisor? (119.) What is a common multiple of 

two or more numbers? (121.) a 


oe 


“*Nors.—Continue the division to five decimal places in the quotient, 7 


oa 


? 
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LESSON XIX. 


194; Divide 468 by «A. | 204. Divide 46.72 by .32. 
195. Divide .437 by 4.6. ' 1208. Divide 46.47 by .48. 

196. Divide 3.07 by 46.3. 209. Divide 96.876 by .43. 
197. Divide 4.07 by 916.8. 210. Divide 47.236 by .97. 
198. Divide .6703 by 571.2. 211. Divide 37.26 by 4.38. 
199, Divide 46.72 by 3712.3. | 212. Divide 67.43 by 37.46. 
200. Divide 427.1 by .08. 218. Divide 21.3 by 467.28. 
201. Divide 467 by .07. 214, Divide 9 by 3724.86. 

202. Divide 417 by .09. |215. Divide 4 by 6712.43. 

208. Divide 387 by .07. 216. Divide 1 by 6738.41. 

204. Divide 868 by .04. _ 217, Divide .007 by 3672.49. 
205. Divide 407 by .23. 218, Divide .00006 by 7189.48. 
206. Divide 91.63 by .47. 219. Divide .000802 by 5763.48. 


Quzstions.—What is a multiple of a number? (120.) What is 
the least common multiple? (122.) What is a fraction? (123.) 
What is a common fraction ? (124.) What is a decimal fraction? 
(125.) - What are the terms of a fraction? (126.) What is the de- 
nominator of a fraction? (127.) 


LESSON XxX. 
220. Divide 307.464 by 34; by 3.4; by 34. 
221. Divide 407.673 by 46.3; by 50.72; by .467. 
222. Divide 876.4123 by 864.3; by 8.67; by 4.673. 
223. Divide 896.437 by 967.3; by 5.703; by 6.934. 
224, Divide 43.2 by 467.2; by 59.634; by 2.6734. 
225. Divide 46.73 by 947.32; by 47.286; by 4.4834, 
226. Divide 46.37 by 46.87; by 4.687; by .4637. 
227. Divide 9 by 83; by 3.67; by 9876. 
228. Divide 8.3 by 6.72; by 9.183; by 671.83. 
229. Divide 4.7 by 9.1864; by 9.1372; by 8.6493. 
" 230. Divide .87 by 896725 by .03496; by .0085672. 


--Quzsti0Ns.—What does the numerator of a fraction show? (128.) 


~ 


What is a proper fraction? (129.). -What is.an improper fraction? 


~y 
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(130.) Whatisa mixed number? (131.) Whatisa simple fraction? 
(132.) What is a complex fraction? (133.) What is a compound 
fraction? (134.) Of what may fractions be considered indications? 
(185.) To what does the numerator of a fraction correspond in di- 
vision? (136.) To what does the denominator of a fraction corres- 
pond in division? (136.) 


231. 
232. 
233. 
234. 
235. 
236. 


LESSON XXI. 


Divide 4.07864 by .963; by 6.7863; by 8.6743. 
Divide 4.83726 by .4867; by 4.8673; by 9.6724. 
Divide 96.7387 by .46783; by 6.8782; by 67.834. 
Divide 91.7837 by .6803; by .00786; by 44.6784. 
Divide 4 by 96.783; by .000643; by 41867. 
Divide .1 by 9.1867; by .000734; by 967863. 


237. Divide .6 by !47136; by .96037; by 678397. 

238. Divide 6 by 9673.42; by 9.0007; by 467321. 

239. Divide .000006 by .000007 ; by 60000; by 6000000. 

240. Divide 8000000 By .000009; by 6000.007; by 
6000.00007. 

241. Divide .0000009 by 0000007 ; by 700000 ; fe 
40000000. 

242. Divide 8643.004 by 00000087 by 6000000; by 


60000000. 


Qurstioxs.—If both numerator and denominator of a fraction are 
increased in an equal ratio; is its value changed? (137., a.) If both 
are decreased in an equal ratio, is its value changed? (187., 6.) 
What effect has multiplying the numerator, upon the value of a frac- 
tion? (187.,e.) What effect has multiplying the denominator, upon 
the value of a fraction? (137.,¢.) What effect has dividing the 
numerator, upon the value of a fraction? (137.,7.) What effect has 
dividing the denominator, upon the value of a fraction? (187., a) 


LESSON XXII. 


What is the value of each of the following expressions ? 
243. 864-9.18 x 6.7-4.87.643—4.28, | i‘? 


* 
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Bag, 43. 6X 874. 24-:-8.746.43+-86.743. 
245, 6. 389 X 471.23-+-9.67—4.7 +9.83. 
246, bs 967 X 41.38-+-8.6—6.72-+ 67.38. 
. 247, 46.783 x .4712-+-967.4—.378+ 986.742. 
248, 507.683-41.3 x 86.4—21.3 & 3.14+-6.7183, 
249. 907.213 X8.643—21.32 « 67.32+86.434. 
250, 864.307+-89.76 X 34.7 6.728.387 64. 
Questions.—What is a fraction? (188.) How is the aafommte 
tion of a fraction determined? (139.) What is reduction of frac- 
tions? (141.) What is reduction ascending? (142.) What is re- 
duction descending? (143.) When is a fraction said to be expressed 
in its lowest terms? (144.) What is the rule for reducing a fraction 
to its lowest terrhs? (145.) 


LESSON XXIII. 
PRACTICAL EXAMPLES. 
A man sold 13.4 bushels of apples, at $0.37 per-bushel, 
and then divided the money among 14 poor men; how 
much did each man receive? 


MODEL OPERATION. 
13.4 bu. 


of cts. 


Pa : 938 
hay 4,02 


14)$4.958 


$0.354-++ Ans. 
Anitrnoat Sreps.—1. Find what was received for the ap- 


pies. 
2. Find what each man received. 


Nore.—The teacher should require thie full explanation of each step in theanalys 
as of the following examples. ‘ 


10 F 


- 
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Qurstions.—Analyze an example at the blackboard, in -which a 
fraction is reduced to its lowest terms. (145.) Analyze an example 
in which an improper fraction is changed to a mixed number. (146.) 
In which a mixed number is changed to a given denomination. (148.) 
What is addition of fractions? (149.) When are fractions said to 
have a common denominator? (150.) Can fractions be added, when 
not of the same denomination? Why not? (16., a.) 

~ 
LESSON XXIV. 

251. What will 4.9 Ibs. of sugar cost, at 13. 42 cts. per 
pound ? 

‘252. If 23.7 Ibs. of sugar cost 9.2 cts. per Rte and 
41.8 Ibs. of rice cost 4.2 cts. per pound, what do both cost? 

253. If 14.6 lbs. of cotton cost 34.7 cts. per pound, and 
91.3 gal. of molasses cost 43.2 cts. per gal., what go bath 
cost ? 

j 254. If the interest on one dollar for one year is 7 cts. 
what is the interest on $39.42 for'the same time? 

255. If the interest on one dollar for one year i8 8 cts. 
~ what is the interest on $93.41 for the same time ? 

256. If the interest on one dollar for one year is'4 cts., 
what is the interest on one dollar for one month? 

257. If the interest on one dollar for one year is 9 cts., 
what is the interest on one dollar for nitfe months ? 

258. If the’interest on one dollar for one year is 11 cts., 
what is the interest on $23.43 for one month? 

259. If the interest on one dollar for one year is $0.125, 
-what will be the interest on $16.37 for 27 months? 

260. If the interest on one dollar for one ‘year is $0.117, 
what is the interest on $87.34 for 87 months? 

Qurstions.—What_is the subtraction of fractions ? (151.) Haw: 
do you add and subtract fractions having a unit for the numerator? 
(152.) What is multiphcation and division’ of fractions? (153.) 
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Analyze an example in which a fraction is multiplied by an integral 
number. (154.) Give the rule. Analyze an example in which a 
fraction is divided by an integral number. (155.) Give the rule. 


LESSON XXV. 


261. J invest $478. 60 i in business, and, at the end of one 
year, I find that my gains are $36.42; how much have I 


gained on one dollar ? 


262. If T invest $964.32 in eices, and gain in one 
year $46. 47, how much do I gain on $47.36? 

263. The gain on one dollar is called percentage ; now, 
if I invest $374.23 in sugar, and sell it so as to gain $37.46, 
how much per cent. do I gain? ; 

264. A»man bought some molasses for $374.65 ; he sold 
the molasses shortly after so as to gain $89.46: what was 


his gain per cent.? 


_ 265. A man bought a drove of sheep for $372.48, and 


: sold them at a loss of $63; oo was his loss on one dol- 


lar? 


. 


266. A merchant bought 478 pieces of cloth for $2413.- 
60; he sold it at a loss of $967, 40: how much did he lose 
oa one dollar ? 

267. A grocer bought 43 sacks of rice for $564.30, but, 
ihbeing damaged, he was obliged to sell it for $426.; how 


‘much did he lose? How much did he lose per cent. ? 


268. A speculator bought $3974. worth of gold on Sat- 
urday, and on Monday he was obliged to sell it for $3576.- 
21. How much did he lose ? How much did he lose per 
cent. ? 

Questions.— Analyze an example of the division of a mixed num- 
ber by an integral number. (156.) Give the rule. Analyze an ex- 


ample of the multiplication of a fraction by a fraction. (157.) Give 
the rule. Analyze an example of the multiplication of a mixed 
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number by a mixed number. (158.) Analyze an example of the 
division of an integral number by a fraction. (159.) Give the rule. 


LESSON XXVI. , 
REDUCTION OF DECIMALS. 


180. To change a common fraction to a decimal, and 
a decimal to a common fraction. 


< 


parks # to an equivalent decimal. ete ed cs 
MODEL OPERATION. 
8.)3. ) PROOF. 
— ; 875 3 
875, Ans. \ 4000 8 


-(a.) AnAtysis.—As the numerator is a dividend, and the de- 
nominator a’ divisor, reducing it to a decimal is simply an ex- 
ample of the division of decimals, and may be treated as such. 
(See Anal. of Divis. of Decimals, 178.) 

(6.) Proor.—A decimal may be written in the form of a com- 
mon fraction; thus, .375, equals ,44%, which reduced to its 
lowest terms equals 3. 


(c.) Norrs.—1. When the denominator, or divisor, contains other prime factors 
than 2 or 5, the division must continue indefinitely, and some figure or figures will | 
be continually repeated to form the quotient. 


2. A decimal which is expressed by a continual repetition of a certain figure or 
figures, is called a circulating decimal or repetend. 


8. A repetend is distinguished by a dot over the firstaand the last of the repeat- 


ing figures. thus, 423 shows that'the $is.a repetend ; 46371 shows that 371 is a repe 
tend. The repetend taken with the rest of the decimal is called a mimed repetend. 


4. To change a repetend to an equivalent common fraction, write the repetend - 
for a numerator, and as many nines for the denominator as the repetend has Sout ’ 


418 9 3875 
thus, iia = g7i the mixed repetend 652 X= = 


" Quzstions.—Analyze an example of the division of a fraction by 
a fraction. (160.) Give therule. Simplify an example of compound 
fractions. (161.) An example of complex fractions. (161.) Ana- 
lyze an example of finding the greatest common divisor of fractions, 
(162.)° Analyze an example of finding the least common rae 
of. two or more fractions. (163.) ; 


. : 


269. 
270. 
re 
ere a 
oP. 273: 
274. 

” 2750 
276. 
277. 
278. 
279. 
280. 
281. 
282. 
283, 
284. 
285s 
286. 
2987. 
1288. 
289. 
290. 

“ 991. 
292. 
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- LESSON XXVIL 
Change § to a decimal. 
Change 7% to a decimal. 
Change 3¢ to a decimal. 
Change 43.4 to a decimal. 
Change 2,5 to a decimal. 
Change z$,to a decimal. 
Change $54, to a decimal. 
Change —>— to a decimal. 
: 2-41 
Change —21-2_ to a decimal. 
-41672 \ 
Change 374 to a decimal. 
Change .°7. to a decimal. 
Change 7;%%5 to a decimal. 
Change .75 to a common fraction. 
Change .875 to a common ‘fraction. 
Change .4375 to a common fraction. 
Change .04 to a common fraction. 
Change 3.067 to a common fraction. 
Reducé 8.275 to a common fraction. 
Reduce .00049 to a common fraction. 
Reduce .6 to a common fraction. 


Reduce .72 to a common fraction. 
Reduce 135 to a common fraction. 
Reduce .093 to a common fraction. 
Reduce .23563 to a common fraction. 
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Questions.—What is reduction ascending? (165.) What is reduc: 


tion deseending? (164.) 


What is the comparison of numbers? 


(166.) What axiom is used in the comparison of numbers? (16., ¢.) 
What are the rules for the addition and subtraction of fractional 
denominate numbers? (168., a., :) 
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LESSON XXVIII. 
REDUCTION OF DENOMINATE DECIMALS. 


281. Reduction Descending in denominate 
decimals is the same as in integral denominate numbers. 


182. Reduction Ascending in denominate — 


decimals is the same as in integral denominate numbers. 
Change .34672£. to- integral numbers of lower denomi- 


natio ‘ 
© MODEL OPERATION. 
.34672£. ’ 6s. aaid. “LOdg-tfar. 
. * 20s. 37 far.=.85 far. 
6.93440s, _ : 4 far.).85 far. 
12d. —— 
2 SSS 12d.)11.2125d. 
11,.21280d. sg sect IES 
a 4 far. __ 208.) 6.9343 Ts. 
85120 far.—8,—}4 far. " B46714£," 


6s. 11d. 3% far. Ans. 


(a.) ANAtysis.—1, Change pounds to shillings, 

Since in one pound there are 20 shillings, in .84672£. there 
are 20 times as many shillings as pounds, which are 6s. and 
.93440 of a shilling. 

2. Change .9344 of a shilling to pence. 

Since in one shilling there are 12 pence, in .9344s, there are 


12 times as many pence as shillings, which are 11d. and .2128 | 
_ of a penny. 


8. Change .2128 of a penny to farthings. i 
Since there are 4 farthings m one penny, in .2128d. there are 
* Norr.—When only_tenths and hundredths are changed to common fractions. 


the example will not prove exactly pbemect, but nearly enough so for all practical 
purposes. 


é 


x 
1 


23 
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= 


4 times as many farthings as pence, which are 0 far. with a re- 
mainder of .85* of a farthing, equal to 44 far. ¢ 
Therefore .34672£.=6s. 11d. 37+ far. 

Z far. to a decimal. 


(0.) Anatysts or Proor.—1. Change 
Since in twenty 20ths there is one far., in seventeen 20ths 
: : 


there are one-twentieth as many farthings as 20ths, which are 
> 


-85 far. 

2. Change farthings to pence. 
Since in 4 far. there is one penny, in .85 far. there are one- 
Jourth as many pence as farthings, which are .2125d., which ~* 


with 11d. added equals 11.2125d 
8. Change pence to shillings. 
Since in 12d. there is one shilling, in 11.2125d. there are one- 
twelfth as many shillings as pence, which are .93438-+s., which 


with 6s. added equals 6.9343+-s 
4. Change shillings to pounds. 
Since in 20 shillings there is one pound, in 6.9348s. there are 


one twentieth as many pounds, &e. 
Reduce .34£. .93. .13d. .87 far. to integers of lower de- 


nominations. 
; MODEL OPERATION. 
34£.+.9s.+.13d.+,.82 far. 
20s, 
- 6.80s. 
: soles. ee. 
\ : " oy (ete ion, Oe 
212d. : é 
8.44. : 4 
13d. a 
8.534. = i 
4 far. . 
9.12 far. 


875 far. 
"9.995 far. = 2158 far. 
438 far. 


Therefore .34£. 9s. .13d. .83 far.=7s, 8d. 238 


-83 far.= 
*NotE—The remainder of the fraction may be rejected; because of its trifling 


value. 
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the shillings. 
2. Reduce shillings to pence, and add the pence. 
3. Reduce pence to farthings, and add the farthings. 
4, Reduce .995 to a common fraction. 


Quest1ons.—What is said of the decimal scale? (169.). What is said 
of units’ place? (170.) Which are integral numbers, and which are 
decimals? (171., a.) Repeat the numeration table from right to left. 
(171.,@.) From left to right. (171., a.) How is a mixed number ~ 
formed? (172.) How are numbers usually divided for convenience in 
reading@(173:) Write a rule for the addition of decimals. 


AnatyticaL Steps.—1. Reduce pounds to, ee and add | 
3 


| : LESSON XXIX. + 
EXAMPLES FOR PRACTICE. ; 


298. Reduce $.28125 to integers of lower denominations. 

294. Reduce .3746 Ibs. to integers of lower denomina- 
tions. ne 

295. Reduce .437 ewt. to integers of lower denomina- 

’ tions. : 

296. Reduce .37 lb. apothecaries’ weight, to lower de- 
nominations. 

_ 297. Reduce .34 lb, Troy weight, to lower denomina-_ 
tions. if 
© 298. Reduce .374 A. to integers of lower denominations. 
299. What is the value of .27 A. .62 R. in lower denomi- 
nation ? 
300. How many enbie inches in .871 cd. of wood 
301. How many gills in .16-hhd. .48 gal. ? 

# ces Questions. —Write a rule for the subtraction of decimals? 
(175.) Analyze an example in the multiplication of decimals. (176.) 
When any denomination is multiplied by units, what is the de- 
nomination of the product? (177.,a.) If multiplied by a tenth ?. 


.(177., 6.) If multiplied by hundredths? (177., ¢.) By thousandths? 
(77, d.) 
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’ L&SSON xxx, 
302. How many ounces in 4.34 cwt.? 
303. How many drams in 3.264 tons? 
304, How many sq. in. in 4.3 A. 1.12 sq. rds. ? 
305. Reduce 8 rds. to the decimal of a mile. 
306. Reduce 6fur. 8 rds. 9 ft. to miles. 
307. Reduce 9 A. 4 R. 2 sq. rds. to square miles. 
308. Reduce 3 ewt. 9 qrs. 18 Ibs. to hundred weight. 
809. Reduce 9 ewt. 1 oz. to ewt. 
310. Reduce 14 mi. 23 yds. 3 in. to miles. _ 
311. Reduce 13 m. 143 fur. 9 yds. 8} in. to miles. 


Quxstions.—What is the general law for the multiplication of 
decimals? (177., e.) Repeat the rule for multiplication of decimals. 
-{177., 7.) Analyze an example in the division of decimals. (178.) When 
any denomination is divided by units, what will be the denomination 
of the quotient? (1794a.) If divided by tenths? (179.,6.) If 
divided by hundredths? (179.,c.) By thousandths? (179., d.)_ 
What is the general law for division of decimals? (179., e.) Repeat 
~ the rule. (179., 7) 


— 


LESSON XXXI. 
MISCELLANEOUS EXAMPLES. 
312. What will 13 lbs. of hay cost, at $20 per ton? 
813. What will 173 lbs. of hay cost, at $17 per ton? 
814. What will 13 eggs cost, at 17 cts. per doz. ? x 
315. What will 4 doz. eggs cost, at 19 cts. per doz.? 
316, What is the value of 15 ewt. 3 aes 14 lbs. of coffee, 
at $9.50 per cwt. ? er 
317. What cost 17 T. 18 ewt. 1 qr. 7 lbs. of pork, at $2, 50 
per ewt.? 
818. What cost 15% yds. of cloth, at $3.75 per yard? 
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319. What cost 15 cd. 13% cu. ft. of wood, at $4.632 per 
cord ? ; ® ‘ 

320. What are the contents of a pile of wood 9 ft. 33 in. 
long, 4 ft. 3$ in. wide, and 8 ft. 7 in. high? 


321. At $9.37_per cord, what will a pile of wood cost 


that is 8 ft. 2 in. long, 5 ft. 23 in. wide, 8 ft. 114 in. high? 


Qurstions.—How are common fractions changed to decimals? 


(180., a.) What is-the difference between changing common frac-. 


tions to decimals and the division of decimals? (180., a.) How may 
the operation be proved? (180., b.). When the denominator of a 
fraction contains other factors than 2 or 5, will the division be exact? 
(180., ¢., 1.) When a figure or figures are continually repeated, what 
are they called? (180., c., 2.) 


LESSON XXXII. 


322. What are the contents of a board 12 ft..6 in. long, 
and 2 ft. 9 in. wide ? 

323. What are the contents of 369 boards, each 12 ft. 8 
"in. long, 3 ft. 2 in. wide? 

824. What would be the cost of a load containing 53 
boards, each board 13 ft. 2 in. long, 73 in. wide, at 2$ cts. 
per square foot ? : r 

325. Bought 13 casks of vinegar, each containing 25 gal. 
3 qts. 1 pt., at $0.375 per gallon ; what was the cost? 

326. Bought a-farm containing 143 A. 304 sq rds. at 
$46.43 per acre; what was ‘the cost ? 

_ $27. Paid $14.53 for 2.37 cwt. of nails; how much was 
that per pound? 

* 828. Paid $17.28 for 28 cwt. of nails; how much was 
that per pound? 

329. Paid $25.17 for 3.72 cwt. of sugar; how much was 
that per pound? — 
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330. Paid $36.42 for 4§ cwt. of sugar; how much was _ 
that per pound? , 

331. Bought 14.32 ewt. of hay at $0.05 per pound; how 
much did it cost? . 


Questions.—How are circulating decimals distingwished? (180., 
¢.,8.) How are repetends changed to common fractions? (180., ¢., 4.) 
What is reduction descending in denominate decimals? (181.) What 
> is reduction ascending? (182.) Give the analysis of an example of 
reduction descending. (182., a.) Give the analysis of an example of 
- reduction ascending. (182., 5.) 


LESSON XXXIII. 


832. Bought 2.42 cwt. of flour at $1.25 per‘qr., and sold 
it at 6.5 cts. per pound; how much did I gain? 

333. Bought 9? qr. of rice at 7 cts. per pound, and sold 
it for 11 cts. per pound; how much did I make by the ope- 
ration? 

334. Bought 4.3 hhd. of wine at $2.14 per gallon, and 
sold it at 12.24 cts. per gill; how much did, I make by the 
operation ? 

335. What will ys of an ounce of snuff cost, at gis 53 
per pound ? 

336. What will $ oz. of hay cost, at $13.20 per ton? 

837. What will .341 of a grain of gold be worth, at on 6. 
per ounce ? 

338. What will ., of a grain of gold be worth, at $238 
46 per pound? 

339. If J. of a cord of Wood cost $6.50, what will one 
cord cost ? 

840. If 2 of a cord of wood cost $8.72, what will 9.34 
cords cost ? a ™ : 

341. If ¢ of a cord of wood cost $9.37, what will be the 


218 DECIMAL FRACTIONS. 


_ cost of a pile of wood 16 ft. 8 in. long; 5 ft. 7 in. wide, and 


7 ft. 3 in. high? 


Quzstions.—Write on the blackboard a rule for reducing a com- 
mon fraction to a decimal. (180., a.) Write a rule in the same man- 


‘ner for reducing a decimal to a common fraction. (180., 6.) What 
‘is the differefice between a common and a decimal fraction? (124.) 


(125.) How many tenths make a unit? How much larger is a hun- 
dred than a tenth? A ten than a hundredth ? . 


’ LESSON XXXIV. 


342. A man bought a ship for $35000; % of it was sold 
to Mr. Jones for $22314.23, and the remainder t6 another 
man at a gain of $416.82; what was made on the sale of 
the ship? 

343. A man bought a ship for $25000; .75 of it was \ 


‘sold to Mr. Mead for $21037.42, and the remainder to Cap- 
tain Read, at a gain of 33 ets. on each dollar of the cost 
- of the remainder; how much was made on the sale of the 


ship? 
344, Aman had 2 bu. 2 pks. fa qts. of oats; he sold 3 pks. 


7 qts. 1 pt.; what decimal part of his oats did he sell? 


345. Having 9.34 A. of land, I sold 3. A. 1 R. 18 sq. rds. 
what decimal part of the whole did I haye left? 
346. Having 5 A. 2 R. 17 sq. rds. of land, I sold 3 A. 


1R. 14 sq..rds.; what decimal part of the land did I sell? 


847, At $1.25 per yard, how many yards of cloth can I 


buy for $3.72 ? 


348. At $1.21 per yard, how many yards of cloth can I 
buy for $0.003 ? 
349, At 38.22 cts. per bushel, bor many bushels of oats 


can I purchase for $0.02 ? 


350. At 48% cents pér bushel, how Sey, eh of « oats 


can I purchase for $4.37 ? 
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351. If you pay .375£. for 41 bbls. of cider, how much 
do you pay per gill? 

352. At £.25 per yard, what will be the cost of 13 pieces 
of cloth, each piece containing 392 yds. 1 qr.? 

358. Paid £.3 for .625 of a yard of. sarcenet ;' what was 
that per yard? 

* 354. Paid 4 of a dollar for .125 bbls. of flour; how much 
was that per barrel? 

355. Bought .37424 A. of eg? at $.5 per foot; what 
did it cost? 

356. Bought .673 ton of iron, and sold 1 qr. 13 lbs. to 
Mr. O. H. Gager; how much was the remainder worth, at 
2s. 6d. per pound? 

Questions. —How much larger is unit than a etauiendih ¢ A 
ten than a ten thousandth? A thousand than a thousandth? If 
tens are multiplied by tenths, what will be the denomination of the 
product? (177.) If tens are multiplied by hundredths? By units? 
By ten thousandths? By millionths? By tens? If tenths are di- 
vided by hundredths, what will be the denomination of the quotient? 
(179.) What is the general law? (179.,¢.) Thousandths divided 
by tenths gives what denomination: By tens? By thousandths? 
By ten thousandths ? 


@ LESSON XXXV. 
PER CENTAGE. 


183. Per centum, or its abbreviation, per cent., 
is a term which signifies by the-hwndred ; hence, 3 pounds . 
gain on 100 pounds is said to be a gain of 3 per cent., or of 
~ 8 hundredths of a pound on one pound. 

8 gallons loss on 100 gallons is said to be a loss of 8 per 
cent., or of 8 hundredths of a ee on one gallon, &¢. 


MENTAL EXERCISES. 
1. At a gain of 8 pounds on 100 pounds, how much is 
. gained on 7 pounds? 


\ 
! 


ee 1 een 
~ 


how much did I gain per cent.? 
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Awauysis.—(1.) If the profit on 100 pounds is 8 pounds, the 
profit on one pound will be 1 hundredth of 3 pounds, which is 
three hundredths (.08) of one pound. 

(2.) If the profit. on one pound is .03 of a pound, the profit 
on 7 pounds is 7 times .03 of a pound, which is .21 of a pound. 

Therefore, 3 per cent of 7 pounds is .21 of a pound. 

2. I lose 9 gallons on 100 gallons ; how mongh 1s my loss 
on 12 gallons? 

3. If I receive $4. interest on $100 for one year, how 
much do I receive on $12 for the same time ? 

4. What is 9 per cent. of 7 quarts? 

ANALysis.—9 per cent. signifies 9 quarts on 100 quarts, or 
Teo of a quart on one quart. 

- Tf 9 per cent: of one quart is .09 of a quart, then 9 per cent, 
of 7 quarts is 7 times .09 of a quart, which is .68 of a quart. 

Therefore, 9 per cent. of 7 qts. is .63 of a quart. 

‘5. What is 12 per cent. of 11 ounces? of 8 pks.? of 
$10? of 8 pounds? - 

6. What is 7 per cent. of 12 days? of 9 SE of 8 
bushels? of 11 ounces? 

7. If I lose 9 farthings on 100 farthings, what per cent. 
do I lose? 

8. If I lose 17 ounces on 100 ounces, what_ per cent. do 


- IT lose? 


9. If by investing $100 I gain $13, what per cent. do I 
gain? 

10. I bought a horse for $100, and sold it for $15 more 
than I gave for it; how much did I gain per cent.? — 

11. I bought a house for $100, and sold it for 3. ae 


- 


Quzstrons.—What i is aunit? (1.) What is the difference between 
a unit and a number? (1.) (2.) What is the difference between an 


- 
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abstract and-a concrete number? (3.) (4.) Of what does Arithme- 

tic treat? (5.) What is a quantity? (6.) Whatis a problem? (7.) 

What is the difference between simple and complex probleme? (8.) 

(9.) What is an analytical step? (10.) What is an analysis? (11.) 

What is a-rule? (12.) Whatis a sign? (13.) Whati is an axiom? 

(14. ) 3 
LESSON XXXVI. 


§ 84. Since any per cent. is some number of hundredths 
it may be expressed either in the form of a decimal, or of a 
common fraction. 


i 


TABLE. i~ 
Raté per cent Decimal. e- 
1 percent. equals .01 or thy of the aS 
2 percent. “ 020ry “ # 
7 percent. “ 07 or yin =“ 3 
9- percent. “ OP ors “ —  #& 
10 percent. “ 10 or p;  ¢ a 


“ “ 


25 percent. “ 25 or 
50° percent. “ 50 or 
“400 percent. “ 1.00 or 1 time the quantity. 
125 percent. “ 1.25 or 1} times the nandity. 


bole Ae 


“ “ 


225° per cent. “ 2.25 or 24 é “ 

4 percent “ .005 or hy of the quantity. 
Fpercent. “ 0075 or ziy “ “ 
412} percent. “ 1250r § « “« 
16} per cent. “ .16250r 42 “© “ 


Express the following rates per cent. on the blackboard, 
both in decimals, and in common fractions of the lowest 


terms, i in the same manner as in the above table: 


1 6 percent. 4. 24 percent. 7. 36 per cent. 
2. 11 « 5, 25 rd Siieed) C 
& 12 6. 47 a 9. 50 < 


é 
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10. 99 per cent. 19. 102 per cent. 28. 24 per cent. 


BAS « 20. 1033 « 29.3 | 
d2, A129 21.6072 “ 80g « 
13, 62° 22. 202. « BL. 
14,53 86 23. 100% « 32. 4003 « 
15. 9% = &. 24, 100z75 83.) Aprer 
16. 63 « 2654 «“ 84, fe * 
T7295" ta Gg. «85. eo 
18.43 « 27. § “) .86. 875 “ 


Quxsrrons.—Illustrate each of the axioms on the blackboard. (16.} 
Whgt is notation? (1'7.) What is the difference between the Arabic 
and the Roman notation? (19.)(18.) How are numbers expressed 


‘in the Roman notation? (18., a.) What effect has repeating letters? 


(18:, 6.) What effect has a letter of less value, when written be- - 
fore one of greater value? (18.,c.) What effect has a letter of less 
value, wheh written after a greater? (18., d.) What effect has a dash, 
when placed over a letter or combination of letters? (18., ¢.) 


LESSON XXXVII. 
PER CENTAGE AND ITS APPLICATIONS. 
185, To find any per centage of a quantity. 
An agent collected $400 for a merchant and received 
4} per cent. for his services; what amount did he receive? 


“ MODEL OPERATION. 


(a.) 
$400, am’t collected. 
_.044, rate per cent. (6. ” 
4d per ct.= 43 of $1.,= =$.. 
$16.00 100° = 5 200 
2.00 $ah5X400=$18., Ans. 


$18.00 am’t received. 


*NorE.—Those teachers who prefer can use operation (0.), but they should re- 


~ quire the pupil to give a lucid analysis. 


| 
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Anatysis.—(a.) If he ‘received $0.04 for collecting $1, he 
must have received for collecting $400, 400 times $0.043, which 
is $18. 

Therefore, the agent received $18. 

Norz.—Require the pupil to write a rule from the analysis. 


357. What is 2 per cent. of $467? 

358. What is 5 per cent. of $834.72? 

359. What is 7 per cent. of 463 gallons? 

360. What is 13 per cent. of 34.71 Ibs.? 

361. What is 3} per cent. of 67.31 cwt.? 

362. What is 4} per cent. of 83£.? . Py 

863. What is ~5 per cent. of 43.46£. ? 

864, What is 5 per cent. of 12£. 8s.? aj 

365. What is 34 per cent. of 3 cwt. 16 Ibs.? 

866. What is 12 per cent. of 15 gal. 3 qts. 2 pts.? 

Quustions.— What is the difference between the simple and the 

_ local value of a figure? (20.) (31.) What is the use of the cipher? 

(22.) What is numeration? (23.) What is reading numbers? (24.) ~ 
Repeat the numeration table from right to left. (25.) rom left to 
right. (25.) What must be done with vacant places? (26.) What 
must be done with vacant periods? (27.) What is the sum of two 
or more numbers? (30.) ° 


LESSON XXXYVIII. 


867. What is 33} per cent. of 846 gallons? 
368. What is 14 per cent. of 450 sheep? 3 
369. What is 25 per cent. of. 3? k 


MODEL OPERATION. . 
25 per cent.=¥,,=1; FXt=zy. Ans. 
370. What is 15 per cent. of $? 


871. What is 334 per cent. of $3? 
372. Find 12 per cent. of $15.60. 


7. 4 ‘ 
* a 4 PER CENTAGE. es 
S878; A farmer. having 760 sheep opt 25 m4 cent of 
them; how many did he keep? = pre? 
874, A farmer having 480 bushels: of corn: kept 35 per 
ms } dds -_ gent., and sold the remainder ; how much did he sell: ? 
pw 5 oeibe A merchant had 1360 yds. of calico; he sold 142 
aes _ per cent. to one man, 183 per cent. to another ; how. many r 
4 yards did he sell in all? 


376. A speculator had 4789 barrels of flour; he sold 34 
per cent. to one man, and 25 per cent. to another; idl 
penny, barrels had h remaining ? 

. A man ha a capital. of $24500; he nsrests 17 per 
4 ent. "of it in aie. 15 per cent. in railroad stocks, and 
necajnd ee onds and pete 3; how eon did he 


nen opening g them, he found 123 per cent. spoiled 
r aad barrels did he lose ?* 


tis the ae of bolas eoblaint (35.) - Ana- 
ee wes from the et (36) What is 


‘Bained 4 in the bank ? 25 “g 


in gambling ; ; how much had he left? 

381. A merchant bought a cargo of salt for $1230, and 
paid 42 per cent. for bringing it home; what was'the whole — 
cost of his salt? 2; ; 


880. A young man had $1572.41, and o 814 per cent... . 


4 
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382. What is the difference between 6 per cent. of $143- 
.46, and 7 per cent. of the same? ? 

383. What is the difference between 9 per cent. of $34.- 
41, and 3} per cent. of $67.43? 

884. I bought a house for $625.93, and sold it for 6 per 
cent. advance; what did I gain by the sale? 

885. I bought a horse and carriagé for $325.13, and sold 
them at 34 per cent. advance; for’ how much did I sell 
them? 

386, A man bought a farm for $3874, and sold it ata 
loss of 33 per cent.; how much did he lose? 

387. A man bought a farm for $4173, and sold it at a 
loss of 44 per cent.; how much did he receive for it? 

e 388. How many gills in 3 per cent. of 437 gallons? 

389. How many ounces in 114 per cent. of 437 ewt.? — 

390. A merchant bought 46 gallons of wine; 84 per 
cent. of it leaked out; how much is the remainder worth, 
at 6 cts. per gill ? ; 

* QuEstions.—What is a remainder? (42.) What is the sign of 
Subtraction? Perform at the blackboard and analyze an example 
in Subtraction. (44.) Prove the same example. (44.,¢.) What is . 
Multiplication ?. (46,) What is the multiplicand? (47.) What is the f 


multiplier? (48.) What is the product? (49.} Which are called 


factors? (50.) 2 


LESSON XL. 

891. I sent to Paris 5000 bushels of wheat, which reat 
$1.124 per bushel; 201 per cent. of the wheat was thrown 
overboard in a storm, and the remainder was sold at $1.75 
per bushel; did I make, or lose, by the operation, and how 
much ? 

392. Two men euased in trade, each with $2760.14. 
One of them gained 274 per cent. of his capital, andsthe 


, ! = 
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other gained 35 per cent.; how much more did one gain 
than the other? : 

393. A man bought 3 of a certain mill, and afterwards 
sold 313 per cent. of what he owned; what part of the 
whole mill did he ‘still own? 

394. A man owed $473.25; at one time he paid 35 per 
cent., at another time 25 per cent. of the remainder ; how 
much did he still owe? 

395. Mr. Jones owed $478.39. He paid 43 per cent. of 
it at one time; at another time he paid 25 per cent. of 
the zemainder; at another time 12} per cent. of what re- 
mained still unpaid; how much did he still owe? —- 

396. A man bought a building lot in London for 37£. 
17s. 8d., and sold ‘it at 93 per cent. advance; how much 
_ did he receive for it? 

397. A man bought a lot near London for 198£. 13s. 8d., 
and sold it at a loss, or discount, of 124 per cent.; how 
much did he lose? 

_ 398. A man bought a house for 113£. 13s. 5d., and sold 
it at a discount of 83 per cent.; how much did he receive 
for it? 

399. A man gave his two sons $5000 each; the elder 
added 124 per cent. to his money during the first year; but 
the younger spent 122 per cent. of his; what is the differ- 
ence of their possessions at the end of the first year? 

Questions.—What is the sign of Multiplication? (51.) Perform 
at the blackboard, and analyze an example in Multiplication. (53.} 
Prove the same example. (53.,”,) What is Division? (54.) What 
is the dividend? (55.) What is the divisor? (56.) What is the 


quotient? (57.} What is the difference between Long Division and 
Short Division? (58.) (59.) E 


PER CENTAGE. 227. 


_ LESSON XLL 
2186, To find what per cent. one number is of another, 


A clerk having $125 lost $4; what per cent. of his anes 


— he lose? 
MODEL OPERATION. 
be Am’t . Am’t 
possess’d lost 


$125 ) $4. 


—— 


$.03} on one dollar or 3} per cent. 


Awatysts.—If a clerk had $125 and lost $4, hc must have 
lost on each dollar ;4, of $4, which equals 3; hundredths of a 
doilar, or 3} per cent. 

‘Therefore, the clerk lost 34 per cent. of $125. 


‘Nore —Require the pupil to write a rule from the analysis. — 


2. A man bought a horse for $97, and sold it so as to 


gain $13; what was his gain per cent. ? 


MODEL OPERATION. 
$97.13. . 


$.133% on one dollar, or 1339 per cent. _ 


Anatysis.—If a man gained $13 on $97, on one dollar he 
must have gained 44 of $13, which is $0.1325, or 183% per cent. 
Therefore, the man gained 1339 per cent. 


3. A gain of $90 on $450 is a gain of what part ot ae 


dollar on one dollar, or, $90 is what per cent. of $450? 


Anatysis.—A gain of $90 on $450 is a gain of ;!, of $90 on. 


‘one dollar, which is .20 of a dollar, or 20 per cent. 
Therefore, $90 is 20 per cent. of $450. 


Nore Ae Za the pupil to write a rule from the analysis, 


400. A gain of ait on $1400 is a gain of what per 
cent. ? ‘m 


4 - 
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401. $13.20 is what per cent. of $240? 
402. $1.64 is what per cent. of $82? 
403. 4148 cts. is what per,cent. of $37 ? 
404. 6 Ibs. loss on 72 lbs. 1s what part of a pound loss 
on one pound, or, 6 lbs, 1s what per cent. of 72 Ibs.? 


- Qurstions.—What are the signs of Division? (62.) Give an 
analysis of an example in Short Division, from the blackboard. (64.) 
Give an analysis of an example in Long Division, from the bisek- 
board oe 


LESSON XLII. ° 
405. 25 cts. is what per cent. of 100 cts.?- 
406. 25 cts. is what per cent. of $100? 
407. 9 gallons is what per ceni: ot 108 gallons? 


408. § bushels 1 pone is what pe1 cent. of 42 bushels 3 
_ pecks ? 


_ 409. What per cent. ot 15 pounds is 5 pounds 10 oe 


avoirdupois ? 
410. 8 pounds is what per cent. of 16- pounds? 
411. 28 pounds is what per cent. of 28° pounds? > 
412. 48 pounds is what per cent. of 23. pounds? 


ANALYSIS. —<8 Ibs. gain on 23 Ibs. is #y of 48 lbs. gain on 
one pound, which 1s 208!§ per cent. 
‘Therefore, 48 lbs. 1s 20843 per cent. of 23 Ibs. 


413. 40 head of cattle are what per cent. of 250 head 
of cattle? 

414. From a heeshead of sugar containing 864 lbs. fete 
were sold 64 lbs., 317 lbs., and 347 Ibs., what pe cent. of 
~ the whole was sold? 

415. A man has $5950, and purchases goods to the amount 
of $38.62; what per cent. ot his money does he expend ? 
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416. A man having $1864, spends 20 per cent. for a 
horse and carriage; he then buys a house for $800; the 
value of his’ house is what per cent. of the money remain- 
ing after purchasing the horse and carriage? 

417. The population of the village of Butternuts at a 
certain period was 1000; the increase in 5 years was 500: © 
what was the per cent. of increase during the interval ? 
418. A man purchased 80 acres of land at $45. 00 per 
| acre, and afterwards sold it for $5500. 25; ‘what was his 
gain per cent. on the purchase money ? 


LESSON XLII. 
i 187. ‘To find a number when a certain per cent. of it 
is given. 
A clerk lost $5, which was 4 per cent. of the money he 
had at first; how much had he? bi 


MODEL OPERATION. wan 
$5-+4—$3; $3 100—$125. 

Anatysis.—If $5 is 745; or 4 per cent., of all his money, 
yim, or 1 per cent. of it must be } of $5, whichis $3, and 100, 
or 100 per cent. of it is “100 times $2, which equals $125, 

Therefore, the man must have had $125. ; 


Notzs.—1. Require the pupil to write a rule from the analysis. 


Notz.—2. For convenience, the multiplication may be made first by annexing 
two ciphers, as in operation (6.) ‘ 


16 is 8 per cent. of what number ? 


MODEL OPERATIONS. 
(a.) 16+-8=2; 2100=200. 
(4.) 16X100=1600 ; 1600+8=200. 
Awnatysis.—(a.) If 16 is 8 per cent. of a certain number, 1 
per cent. of it must be } of 16, which is 2, and 100 per cent, 
of it is 100 times 2, which is 200. 
Therefore, 16 is 8 per cent. of 200.- 


e 
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‘419. 33 is 2 per cent. of what number? 

420. $413.62 is 262 per cent. of what sum of money? 

421. A farmer sold 500 shéep, which were 50 per cent. 
of his whole flock ; how many had he at first? ! 

422. A farmer sold 376 bushels of oats, which were 100 
per cent. of what he had at first; how many had he at 
first ? 

423. A eto had 947 yards of calico, which were” 
200 ner cent. of what he sold; how many yards did be 
sell ?- 

424. I loaned a man a certain sum of money. He paid 
me $34.64, which was 13% per cent. of what I loaned him. 
How much did I loan him? : 


Qurstions.—What is United States money? (68.) Which are the 


gold coins? (69.,@.)- Which the silver coins? (69., 4.) Which the 


nickel coins? (69.,¢.) What is the use of the decimal point? (70.) 
Repeat, the rule for the reduction cf United States money. (71., ¢.) 
Analyze an example in the addition of U. 8. money. 2, a.) In 
the subtraction of U: 8. money. (75., a.) 


LESSON XLIV. 
425. A man owning 25 per cent. of a cotton factory sold 


(123 per cent. of his share for $1346.46; at that rate what 


is the value of the whole factory ? 

426, A merchant pays $85 a month for rent, which, ie 
the year, is 18 per cent; of his entire profits; how great 
are his profits for one year, after deducting the rent ? 

427. A merchant pays $75 per month to his clerk, $46 
per month for rent, and $63.25 per. month for other expen- 
ses. His entire expenses are 50 per cent. of his. entire 
snot for one year; how much are his profits for one year, 
after deducting his expenses? 


- 
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» 428. The number of soldiers on the sick list of an army 
is 6400, which is 334 per cent. of the entire army; how 
‘many effective men are there in the army? 

429, In a mixture of brandy and water there are 25 gal- 
lons of water, which is 75 per cent. of the whole; what is 
the number of gallons in the mixture? — 

430. Jones and Smith are in partnership. Jones re- 
ceived $423.42, which is 138 per cent. of the whole profit. 
What is Smith’s share ? 

-431. There were killed and wounded in a battle 1860 
‘men, who were 10 per cent. of the armies engaged; how 
many men did the armies contain before the battle ? 

432. A dairyman agreed to make some cheese for one 
cent per pound; what per cent. did he charge for manufac- 
turing, allowing that the cheese is worth 12 ets. per pound? 

433.-A man bought a yoke of oxen for $75.38, and sold 
them for $79. 46 ; what per cent. did he gain? 


a an example in the multiplication of U. 8. 
money. (74.,@.) In the division of U.S. money? (75., a.) What 
is a bill of parcels? (76.) What is the difference between simple 
and compound denominate numbers? (77.) What is the reduction 
of compound numbers? (79.) What is reduction descending? (80.) 
What is reduction ascending? (81.) Repeat the table of be 
money? (82., 5.) 

LESSON XLV. 
COMMISSION, BROKERAGE, AND STOCKS. 


188. An Agent, Factor, or Broker, is a per- 
son transacting business for another. 

189. Commission is the per centage paid an agent, 
or factor, for buying or selling goods, making collections, or 
transacting other business. 


il 


os 


” : 


232 ; PER CENTAGE. 


190. Brokerage is the per centage paid toa brokers 
or dealer in money, stocks, bills of exchange, &e. 

298. A Firmis a partnership or an association of 
individuals for the purpose of transacting business, 

4192, A Charter is a legal act of incorporation, 
defining the: powers and obligations of an incorporated 
body. 

193. A Corporation (in its ordinary sense) is an 
-association of individuals, authorized by a special char- 
ter to transact business odes a particular name, aS a 
single individual. Pint. 

494. Capital, or Stock, is the property of an 
individual, a corporation, or a firm, used to carry on the 
business of the individual, corporation, &c. 3A ; 

‘195. A Share is one of the equal parts. into ania 
the capital stock of a company or corporation is divided. . 

196. Stockholders are the individuals.owning the 
shares. 

197. Stock is said to be at par when it sells at its 
nominal value. 

198. Stock is.said to be above par, or at a premium, or 
in advance, when it sells for more than its nominal value. 
"199. Stock is said to be below par, or at a discount, 
when it sells for less than its nominal value. 

200. The Market Value of stock is the price it will 
bring when sold in the stock market. - 

201. A Dividend is the per centage paid to the 
stockholders from the profits of the company. 

(a.) Norrs.—1. Premium, discount, dividends, and assessments, are computed 
at a certain per cent. on the nominal valne of the stock. . 

2. United States Stocks, or State Stocks, are the bonds, certificates of indebt- 


edness, or “promises to pay,’ of the United States, or of a State, bearing a fixed 
interest. 

8. The nominal, or par value, of a share varies in different. ‘companies, bat is 
usually $100. 

4. When the person transacting the ‘commission business lives in a forsign 
country, he is frequently called a correspondent, or factor. 

5. The goods shipped or forwarded to he sold on commission are termed a con- 
ste nment, the person sending the same is called the consignor, and the person to 
om they are gx the consignee, 


‘ 
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Qurstions.—Namée’ the gold coins of English money. (82., ¢.) 
The silver. (82., d.) Copper. (82., e.) What is weight? (83.) 
What is the use of Troy weight? (84.) Whatis a carat? (84., note.) 
Repeat the table of Troy weight. (84.,a.) Repeat the table of 
avoirdupois weight. (85., a.) What is the use of avoirdupois weight? 
(34.) Repeat the table of the Long, or Gross ton. (8) easy 
the table of miscellaneous weights. (87.) 


LESSON XLVI. 


202. To find the commission, or brokerage on any sum. 


PA) commission merchant sells $2323.24 worth of powder; . 


what i 1s his commission at 5} per cent. ? 


: MODEL OPERATION. 
$2323.24 .053=$133.586-+, Ans. 


* Anatysis.—1. 52 per cent. is equal to 53 hundredths of a 
dollar on one dollar. 

2. Ifthe commission on one dollar is $0.05}, on $2323.24 it 
is 2328.24 times $0.053, which is $133.586+. 

Therefore, his commission is $133.586+. 

Nore.—Require the pupil to write a rule from the eke 


434. A-commission merchant sells goods to the amount 
of $9134.26; what is his commission at 23 per cent. ? 
_ 435. An agent in London purchased 1876 yards of Eng- 


lish broadcloth at $1.75 per yard; what was his commission — 


- at. 1} per cent. ? 

436. I request my correspondent in London to purchase 
4374 yards of sheeting at 7 pence per yard; what will his 
commission amount to at 23 per cent. ? 

437 A broker in New York exchanged $43786.21 on 
the Citizens’ Bank, New Orleans, at 4} per conte; how 
much brokerage did he receive ? 


438. My agent in Chicago purchases 4786 besbala of 


ae 
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wheat, and is to receive 4 per cent. of*the wheat for his 
commission ; how many bushels will he be entitled to? 

439. An auctioneer sold a house for $3244.40, and the 
furniture for $3717.60; what did his fees amount to at 25 , 
Ber cent. ? 

_ 440. A man makes 2834 pounds of cheese, and is’ fo re- 
gs ceive 1§ percent. of the cheese for the trouble of making ; 
ae how much will the remamder bring at 9% cts. per pound ? 

. 441. An agent sells goods to the amount of 450£. 11s. 
Gd.3 what is his commission at 6 per cent. ? ° 
QueEstions.—What is the use of apothecaries’ weight? (88.) Re 

peat the table.) (88., a.) Repeat the table of comparative weight. 

(88., 6.) How many dimensions has a line? (89., a.) How many 
has a surface? (89., .) How many a solid? (39., ¢.) What is the 

use of Long measure? (90.) Repeat the table. (90., a.). = 


LESSON XLVIL 

®®. To find the commission, when it is to be deducted 

ee from the remittance, and the balance invested. es 

oe I sent my agent in Paris $4634.68 with which to pur- 
chase goods after deducting his commission of 24-per cent. ; 

how much commission did he receive ? 


MODEL OPERATION. 
1. $4634.68 $1.024= $4532.69. 
2. $4634.68—$4532.69= $101.99, Ans 


* Awatysis.—1. Find the amount invested. 
oe ear Since the commission is 2} per cent., my agent must receive 
$1.02} for every dollar he expends; and he can expend as many 
dollars as $1.02} is contained times in $4634.68, which are 
4532.69. : 
2. Find the amount of commission. doth 
-If Lsend my agent $4634.68, and he expends $4582.69, his 
; } 
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commission must amount to the difference between $4684.68 
and $4532.69, which is. $101.99. 
Therefore, he received $101.99. 


Nore.—Require the pupil to write a rule from the analysis. 
442, A man sends to his agent in Chicago $8364.87 with 


which to. purchase wheat after deducting his commission of _ 
1? per cent.; how many dollars worth of wheat did he- 


purchase ? 

443, What amount of stock can be phe for $9764. 50, 
allowing 3 per cent. brokerage ? 

444, An agent receives a remittance of $67 83.50 with 
which to purchase shoes at a commission of 2 per cent. ; 
how much money should he expend for shoes, and what 
will be the amount of his commission? 


Quzstions.—Repeat the table of miscellaneous long-measure. 
(90., 6.) What is Gunter’s chain? (91.) Repeat the table. (91., a.) 
What is a square? (92.) Give the analysis of the square yard. 


(92., a.) What is the use of square measure? (92.,c.) How do. 


artificers estimate their work? (92.,d.) Repeat the table of square 
measure. (92., 7.) 


LESSON XLYVII. 


204.. To find the market value of stock, when ‘at a ‘pre- 
mium or discount. 


(a.) What will railroad stock to the amount of $347. 13 


cost, at 12 per cent. advance ? 


(b.) What will be the cost of vailroad stock amounting 
to $34.713, at 12 per-cent. discount ? 


MODEE OPERATION. 
(a.) $347.13 X $1.12=$388.785-+4. 
(b.) $347.13 XK $0.88 =$305.474--. 
Ananysis.—(a@.) Since $1. worth of stock at 12 per cent. ‘pre- 
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mium costs one dollar plus 12 hundredths of a dollar ($1.12), 
$347.13 will cost 847.18 times $1.12, which is $388.785-+. 
' (.) Since $1. worth of stock at 12 per cent. discount costs 
ee one dollar minus 12 hundredths of a dollar, ($1.—$0.12=$0.88), 
*, ‘$847. 18 will cost 347.18 times $0.88, which is $305.474-+.. 


_». Roure.—lI. When stock is at a premium, add the per cent. 
to 1., and multiply the sum by the amount of stock. 

Bee x IL. When stock is at a discount, subtract the per cent. from 
1.,and multiply the difference by the amount of the stock. 


445. What is the market value of 86 shares of New 
a York and Erie R. R. stock at 3873 per cent. discount ? 
“a _. 446. What must be paid for 15 shares of Providence 
railroad stock at a premium of 9% per cent.? ‘ 
sy 447. What must be paid for 13 shares of U. S. stock at 
_. 2% per cent. premium, the par value baie $1000. per 
share ?. 
448. I purchased 37 dhhutbs of Haden River R. R. stock 
‘at 15 per cent. discount, and sold them at an advance on 
_ cost of 134 per cent.; how much did I gain? 


: Quzstions.—What is the use of surveyor’s square-measure ? (98.) 
Repeat the table. _(93., a.) What is a cube? (94.) Give the analy- 

~ sis of a cubic yard. (94., 6.) What is the use of cubic measure ? 
+ (4, c.) Repeat the table. (136., a.) What are measures of eapa- 
city? (95.) What is the use of Liquid measure? (95., a.) Repeat 
; ‘the table. (95., 6.) Repeat the table of miscellaneous measure. 
(254 ¢.) « 


LESSON XLIX. 

205. To find the ope of stock that may be pur-— 
“chased. for a given sum. 

‘How many shares of railroad stock may is purchased 

for Be at 5 ber cent. advance? 


wins —* 
= . x 


sp 
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MODEL OPERATION. 
“ 1. $3885.-+-$1.05 = $3700. 
2. $3700-+-$100=87 shares. 


Awazysts.—1: Since $1 stock at 5 per cent. advance is worth 
$1 05, as many dollars’ worth of stock can be purchased for 
$3885. as $1.05 is contained times in $3885 which are 3700. 

2. If $100 will buy one share, $3700 will buy as many shares 
as $100 are contained times in $3700, which are 37. 

Therefore, at 5 per cent. advance, 37 shares of R. R. stock 
can be purchased for $3885. 


Note —Require the pupil to write a ruie from the analysis. 


449. How many shares of bank stock, at 5 per cent. ad- 
vance, can be purchased for $6300? 

450. I invested $4678.73 in the Home Insurance Com-_ 
pany, at 11} per cent. discount, how much steck did I pur- 
chase? — 

451. I sent my agent $8964.39, with which to purchase 
Illinois Railroad stock after deducting his commission of 2£ 
per cent. the stock being at a premium of 133 per cent. 
How much stock did he purchase ? 


452. I sold 50 shares of the Providence Railroad stock oe. 


at a discount of 8 per cent., and received $4600. ; what i is 
the par value of a share? 

Querstions.—What is the use of dry-measure? (96) Repeat ie 
table. (96.,@.) Repeat the table of comparative measures, (96. 
What is the measure of time? (97.) Repeat the table. (97! a}, 
How is the calendar year divided? (97., 6.) What is ticular 
(98.) Repeat the table. (98.,a.) Repeat the table of particulars. 
(99.,4.) Of paper. (99., 6.) Of books. (99.,¢.) Of copying. (99., d.) 
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- LESSON L. ; 
MISCELLANEOUS EXAMPLES. 


453. An agent buys 26396 pounds of weol at 67 cts. per 
pound, and receives a commission of 2 per cent.; what 
amount does he receive ? 

454, My-agent purchases, in New Orleans, 400 bales of 
cotton, each bale weighing 570 Ibs., for which he gives 9 
cts. per pound; how much must I remit to him, including 
his commission of 24 per cent. ? 

455 » How much must I send a broker to purchase 88 
shares of Hudson River R. R. stock at 54 per cent. dis- 
count, including the brokerage of + per cent ?. 

456. A broker purchased for me 128 shares of Virginia 
State Bonds, at 464 per cent. discount. He sold them, on 
my account, at an advance of $ per cent. on cost, allowing 
4 per cent. trikonatest ter having and selling; did I make 
or lose by the operation, and how much ? 

+ 457 A commission merchant in New York sells 437 
barrels of flour, at $7.50 per barrel; 43 firkins of butter. 
each containing 97 pounds, at 234 cts. per pound; 136 
cheeses, each weighing 103 pounds, at 83 cts. per pound: 
how much is his commission for selling, at 5 per cent. ?- 
458. A man purchased 73 shares of stock in the Newark 
City Bank, at 7 per cent. discount, and sold it for 34 per 
‘cent. premium; what was his gain ? 
» Qurstions.—What is reduction descending ? (80.) Analyze at 
the blackboard an example in reduction descending. (100., a.) 
Give the rule. (100.,4) What is reduction ascending? (81.) Ana- 


lyze (at the blackboard) an example of reduction ascending. (101., @.) 
‘Give the rule (101., 6.) 


* Brokers compute their commissions on the par value of stocks, waveplion 


sold at 2 premium or discount. 
- 
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LESSON LI. 


459. Fred. Curtis exchanged 18 shares railroad stock at 
il per cent. premium, for 26 shares of bank stock at 8} 
per cent. discount. He paid the difference in cash; how 
much cash did he pay? ~ 


460. S. J. Brundige sends $6384. to a broker to be in- 


vested in government funds after deducting his commission 
of 2 per cent.; how much was invested? 


461. I sent to J. H. Johnston $600 with which to pur- a 


chase a silver tea set after deducting his commission of 2h. 
per cent.; how much did it cost? 

462. An agent sold a quantity of oil for $375.85, and 
charged 2} per cent. commission ; how much did the owner 
receive ? 


463. I. sent my agent $375.75 with which to purchase — 


oil at $1. per gallon, after deducting his commission-of 24 
per cent.; how much oil did I receive ? 

464. A widow invested $3968 in Beverly Bank stock at 
par. She afterward sold it at 98 per cent. discount 5 how 
much did she: lose ? /s 

465. A man bought $3784.40 worth of cotton, and ae 
ward sold it at a gain of 50 per cent.; what did he receive 
for it ? e 

466. I sold 6 pieces of cloth, each containing 314 sae 
at $2.874 per yard; I charged 23 per cent. commission, and 
3 per cent. for guaranteeing payment; how much should I 


pay over? “ie 


467. I bought 13 shares of bank stock at 4} per ‘cent. 
premium; how much did it cost me ? : 


Quxrstions.—Analyze an example of the subtraction of denomi- 


nate numbers, (108.,a.) Prove the same example. (103., i.) Give - 


~ 
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the rule. (103., g.) | Analyze an example of the multiplication of 
denominate numbers. (104., a.) Analyze an example of the division 
of denominate numbers. (105., a.) 


TMSSON, Liles s 
PROFIT AND LOSS. « 


_ 206. Profit and Loss are conimercial tetms indi- 
cating gain or loss in business transactions, and are always 
estimated from the cost price. 

207. To find the amount of gain or loss, the cost and 
the gain or loss per cent. being given. 

A man bought a cow for $39.25, and afterward sold her 
for 15 per cent. more than her cost; how much did he 
gain? 

MODEL OPERATION. 
$39.25 x $0.15= $5.887+. 
Awnatysis.—Since on $1. he gained $0.15, on $39.25 he must 


have gained 39.25 times $0.15, which are $5.887+-. 
Therefore, the man must have gained $5.887-+. 


Norz.—Require the pupil to write a rule from the analysis. 


468. A grocer bought a hogshead of sugar for $96.37, 
.and-sold it at 15 per cent. profit; what was his gain? 
_ 469. A miller bought 346 bushels of rye at 874 ¢ts. per 
bushel. He sold the flour made from it for 29 per cent. 
more than the cost; what was his gain? 
470. A wool merchant bought 43874 pounds of wool at 
57 ets. per pound; he paid 13 per cent. for storage and in- 
surance, and then sold it at an advance of 33} per cent.; 
what was his gain? 
471. If I buy a hogshead of sugar containing 1280 
pounds, at 63 cts. per pound, and wish to sell it at an ad- 
vance of 18 per cent., for how much must IJ sell it per pound? 


ee PR Ne ee 


em so as to wiht 25 p per. cont: _— how much maust I © 
1 apiece ? i 


Tgity ever ponsidered a factor? (118., a.) 


LESSON LILI. : 
208. To find the gain or loss per cent., the cost and x 
‘the selling price being given. | cn RI 


cent.- did I gain? 


MODEL OPERATION. 


1. $0.103—$0.09=0.013. be 
2. 14 cents+9=.162 cents=162 per cent. . 


Awnatysts.—1. Find the amonnt gained. 
any I pepene anes for 9 cents, and sold it for 104 


-islt cts. ci 
Find the gain on 11 cent. Age 
Tf the gain on 9 cents is 14 cts. , the gain on one cent is ¢ 
ninth of 1} cents, ibe is. 163 hundredths of a cent, 01 
percent. i 
‘Therefore ifI buy tiger for 9 cts., and sell is tor 


So to coats arule from Lieamaniaee 
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473. I bought wool at 60 cts., and sold it at 70 cts. per 
pound ; what was the gain per cent. ? 

_ 474, A man bought a horse for $343; he paid $14.50 
for keeping it one month, and then sold it for $382; what 
did he gain per cent. ? 

475. A man bought a span of horses for $187; it cost 
him $50.87 for keeping them.one year; he received for 
their work during the year $102.13; he then sold them for 
$150; did he make, or lose, and what per cent. ? fh 

476. I bought a yoke of oxen for $78; their keeping 
cost me $20.38; I worked them 110 days at a value of 50 
ets. per day; I then sold them for.$50: did I make, or lose, 
and what per cent. ? . 

Questions.—Illustrate each of the facts having relation to com- 
posite numbers, and draw from each the inference. (1138., 4.) Give 
the analysis of a composite number. (114.) Give the rule. (114, d.) 
Give the proof. (114.,¢.) Illustrate on the blackboard the method 
of multiplying by factors of composite numbers. (115.) By divid- 
ing by the factors of a composite number, and finding the true re- 
*mainder, (115., a.) 

; LESSON LIY. 

209. To find the selling price, the cost, and gain or loss 
percent. being given. 

A farmer bought a cow for $33.22; for how much must. 
he sell her to gain 20 per cent. ? 


MODEL OPERATION. | 
$33.22 1.20=$39.864. 
Awnatysis.—Since the farmer to gain 20 per cent. must sell 
$1 of the cost for $1.20, $83.22 must be sold for 38.22 times 
$1.20, which are $39.864. 
Therefore, if a farmer bought. a‘cow for $33.22, to gain 20 
per cent. he must sell her for $39.864. 


Nore —Require the pupil to write a rule from the analysis, ! 


Base if 127 ¢ ewt. of sugar cost. $139. 47, for noe much 
ist it be sold to gain 23 per cent. ? ; 
8. - I buy 1478 pounds | of butter for $448, for how re 
much m ast I sell it per pound to gain 18} per cent. ? ; 
79, . For how much must I sell coffee which cost mé 13 
cts. so as to lose 11 per cent.? bis 
80. A man bought goods to the amount of $3874, hae 
being desirous of raising money, sold them at a sacrifice of 
12 per cent.; what did he receive for his goods? as tee 
481. A man bought a farm for $1347; he paid $374.20 
for draining, $78.83 for fencing, and then sold it for 12} _ Be 
«per cent. advance upon the whole cost; what was his wine ny 
482. A man purchased 13 casks of rice, each containing — : Bt 
624 pounds, at 64 cts. per pound. He sold it at dn advance Fs bi 
of 28 per cent. ; what was the selling price ? 
-~ 483. Bought 8 boxes of tea, each box containing 78, 
“pounds, at 58 cts. per. pound; 10 per cent. of: the tea being 


spoiled, for how much must he sell the remainder per oe 
pound, to gain 20 per cent. on the whole cost? = he 
Gonsnons, —What is the use of the vinculum and of. the paldsihent a 


sis? (116.) What is cancellation? (117.) Whatisacommondivisor? = 
_(118.) What is the greatest common divisor? (119.) What isa 

\multiple of a number? (120.) What is a common multiple of two i e 
or more numbers? (121.) What is the least common malice BS - 


B, 


two or more numbers ? 092), ‘ : Bie % 


‘LESSON LY. 


210. To find the cost, the selling pace and Mr gai 10 
loss per cent. being given. 
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MODEL. OPERATION, 
1. $1—$0.08= $0.92. 
2. $0,133--$0.92— $0.1444. « 
Anatysis.—1. If a°grocer lost $0.08 on $1, he must have re- 
ceived for $1 the difference between $1 and $0.08, which is 
$0.92. 

: 2. If the sugar sold for $0.92 cost $1, one pound or the quan- 
’ tity which he sold for $0.13}, cents must haye-cost as many dol- 
lars as $0.92 is contained times in $0.131, which are 0.144+-. 

Therefore, the sugar must have cost him $0.144+ per lb. 
Norr.—Require the pupil.to write.a rule from the analysis. e 


484. By selling rice at 8 cts. per pound a grocer lost 25 
per cent.; how much did it cost him? // = 
485. A merchant sold flour for $7.873 per barrel, and 
by so doing gained 23 per cent.; what did it cost him?/-, 2, > 
486. A grocer by selling sugar for $1.25, rey 374 per 
cent.; what did it cost him? (ger. 9c y ¢ : 
487. I sold 92 ewt. of sugar at $11.50 per dee thereby /> AJ he 
losing 124 per cent.; what was the cost of my sugar? <= 
488. A farmer sold 27 barrels of pears for $69.75, and 
made 25 per cent.; how much did they cost per barrel? >, 4,- 2. 
489. Sold 268 barrels of flour for $1881.50, which was 4 
203 per cent. more than it cost; how much did it cost per 
barrel? « 
490. I bought 56 shares of N. Y. & E. R. R. stock at 
17 per cent. discount; I sold it for'27 per cent. in advance 
of its cost; how much did I receive for it? A bes, ‘C+ @ 
_ 491. A broker bought for me 36 shares of the Harlem 3 
Railroad stock at a premium of 24 per cent., and sold it at 
a discount of 5% per cent.; Rais much did I lose, the 


brokerage being 2} per cent. for each transaction ? aie 
nd 


on nition 


he = _ orsobtaNtons EX) 


0 fe Pia ete? (127.) 


7 LESSON LVI. 


ce aie PC 
8 MISCELLANEOUS EXAMPLES. i a 
oy - 


- 


492. Aman has a capital of $38746; he invests 13 per — 
cent. of it in railroad stock; 14 per cent. in a manufectur- _ 


ing company ; and the remainder in bank stock; how much “ae 
bank stock does hé purchase ? <2 Piso eee 

493. Two men, A and B, went into business with equal 
capital; A gained 25 per cent. of his capital; B Jost EO, 


per cent. of lis capital; B had left ‘after his loss 2876 


how much had A after his gan? ¢ 4) 4 0+) ot om 
494. A man owning ? of a cotton factory ¢ soa 63 per. r. 
cent. of his share ; what part of the whole did he still own? | ood ' 
495, A. man having 437.A. of land sold atone time } of pext 
it, and at another-time 4 af the remainders what per poate SC ae 


mained unsold?  / as vf a: ae aot 
496. A veeeok started: from New York with 6783 ities 
‘of wheat. Ina storm 2894 bushels were t own overboard. sch ia i 
What per cent. was lost? 42 2 +f z% ee * 
497. A man bought a “quantity of ‘cotton ; BAT Satie, < 5S 
which were 234 per cent. of it, were burned by a 1 party i 
soldiers 5 how much did he devs 74. 7b- ee a BR 1 “ 
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it-be sold per pint that there may be a ae of 10 ets. per 
gallon? 9 22.5 

500. A farm Gist $4750. 37; for what must it be sold 
that the owner may realize a ag of $078 after paying 
his agent $39? 4 


Quustions.—What is the use of the numerator ‘of a fraction? 
~ (128.) . What is the difference between a proper and an improper 
sfraction? (129.) (130.) What is a mixed number? (181.) What is 

a simple fraction? (182.) What are complex fractions? (133.) 
What is a compound fraction? (134.) Of what may fractions be 
considered as indications? (135.) 


’ 


LESSON LYVII. 


501. What amount of Government stocks at 35 per cent. 
premium, can I purchase for $8741? fA 2d 

502. I send my agent $4374 with which to purchase R. 
R. stock at 54 per cent. discount ;, how much can be Le 
chased after deducting his commission of 2 per cent. ?./ 

503. From a cask of wine containing 270 gallons, 30 
gal. 2 qts. are drawn ; what per cent. is this? // 0741: 

504. A man purchased a farm of 37 A. for $3000; - 
sold 29, A. 36 sq. rds. for $2300 ; wane per cent. of his farm 
did he have remaining? = / *) ¢ 

505. A man owes $4738.03, ba his aes is worth 
only $2783.14; what per cent. can he pay of his debts 2?) “ 
- 06. I used a carriage six months, and then sold it for 
$100, which was 18 per cent. below cost; what. would I 
have received had I sold it for 12 per cent. above cost 3!” /. 

507. A sells a yoke of oxen to B, and gains 10 per cent.; 
B sells them to C for. $85, thereby gaining 124 per cent.; 
how much did the oxen cost A? 

508. A grocer purchased eight hogsheads of molasses 

5 H 


x 


a ct Soa 
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for $50 per hogshead. On four he gained 25 per cent., and 
on the others he lost 25 per cent.; how much did he lose 
or gain on the whole? ¢ 
~~ 509. A grocer sold six barrels of sugar at $20 per bar- 
rel. On two of them he gained 30 per cent.; on the other 
four he lost 30 per cent.; what per cent. did he lose on the 
whole? 


Qvrsrions.—To what is the numerator equivalent? (136.) To 
what the denominator? (136.) How is the value of a fraction af 
fected by multiplying both numerator and denominator by the same 
number? (137., 4.) How, by dividing both numerator and denonti- 
nator by the same number? (137., 0.) 


LESSON LYIIL 
INSURANCE,* 


214. Insurance is a contract by which individu-* 
als or companies bind themselves for stipulated sums to in- 
demnify owners of property for loss by fire, Bach eg or 
any other casualty. 

212. The Insurer, or Underwriter, is the 
party who takes the risk of insurance. 

283. The Insured is the party to be indemni- 
fied by the insurance against loss. 

244, The Policy is the instrument or writing em- 
bodying the insurance. 

24. The Premium is the amount paid by a 
insured to the insure? for the insurance, and is estimated 
at a certain rate per cent. on the amount insured. 

216. To find the premium, the rate of insurance and 
the amount insured being given. 

What is’ the es on a rouey of $3784 at 4 per 

~eent. ? eres, rf 
*Nore—When property is only partially injured insurance companies usually 

pay the #ctuul Joss not exceeding the amount insured. When insured in different 


e@npanies. fue actual lossxis apportioned between them in proportion to the amount 


W aoa by each. 
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MODEL OPERATION. 
$3784. x $0.04= $151.36. 


Anatysts.—If the premium on $1 is ($0.04). 4 hundredths 

. of a dollar, on $3784 it is 3784 times 4 hundredths of a dollar, 

which is 15136 hundredths of a dollar, equal to $151.86. 
Therefore, at 4 per cent., the premium on $3784 is $151.36. 


Norre.—Require fas: pupil to write a rule from the analysis. 


~510. What must I pay. annually for insuring my house 
. to the amount of $3874.46 at 24 per cent. premium ? 

_ 511, A vessel and cargo valued at $29347.46 are insured 
at‘3? per cent.; what is the premium ? 

512. What must I ‘pay for insuring a cargo of wheat 
valued at $15378, at a premium of 24 per cent.? 

513. My house and furniture are valued at $4378.50. 
I have them insured at 34 per cent. If they are destroyed 
by fire, what will be the actual loss to the company ? 

514. A cotton factory and its contents valued at $38746 
is insured at 3} per cent. on ? its value; what is the pre- 
mium ? 

515. A. merchant wishes to insure a vessel and a cargo 
of corn from New York to Liver pool, both valued at 
$20374; what will be the premium on 3 iis value at 3 per 
cent. ? 

516. I pirchastd 4964 bales of cotton, each bale: con- 
taining 641 pounds, at 13 cts. per pound. I effected an in- 
surance at 84 per cent. on the selling price, 18 cts. per 
pound, The eee) containing it foundered at sea; did if 
make, or lose? How much ? 

517. My house and furniture, valued at $4374, are dam. 
aged to the amount of 25 per cent.; and there is an insur- 


- 
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ance of 75 per cent on 1 the loss; how much shall I re- 
“ceive? a 
518. A mer chante ‘owns # of a ship valued at $39748, 
and insures his interest at 34 per cent. ; what does his policy 
cost him? ~ ; 

Questioxs.—How is the value of the fraction affected by multiply- 

ing the denominator alone? (137.,¢.) How by dividing the denomi- 
nator only? (137.,d.) How by multiplying the numerator only? 
(137), e.) How by dividing the numeratov only? {137., 7) 


LESSON LIX. 
TAXES. 


217. A Tax is a sum of money assessed for public 
purposes’ by governn.ent, on the person or Propetty: of ane Pr 
individual. : : ° 

218. Taxes are commonly assessed at a certain per 
cent. on the estimated value of property. $ 

289. A Poll Tax is apportioned equally : among the 
male citizens liable to assessment, and is See at a cer- 
tain amount per poll or head. 

220. Real Estate consists of property that i is not 
moyable, as lands, houses, &c. 

221. Personal Property constetatial property 
that is moyable, as money, furniture, tools, &e. 

222. An Tuventorya: is a list of articles with their 
value. 2 “ 

223, Before assessing taxes, + ine a “complete inven- 
iory of all the taxable property in the township, together 
with a full list of taxable polls, if there is to be a poll-tax 
assessed. 

In a certain so. $1687. 70 are to. 3 sized. by tax; 

“the yaluation. of the taxable property as shown by the as- 
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sessment roll is $800000, and there are 225 polls to be as- 
sessed 90 cts. each; what will be Mr. Jones’s tax whose 
-property is valued at $3426, and who pays for 3 polls? 


MODEL OPERATION. 


= $0. 90 X 225 = $202.50, am’t raised by poll-tax. 

2. $16377.70—$202.50=$16175.20, am’t to be assessed 
on the property. : 

3. $16175.20+-800000=$0.020219 on $1, or 273385 per 
cent. 

4. $0. 020919<3426—$69. 37, am’t of Mr. Jones’ stax on 
property. 

5. $0.90 3= $2.70, am’t of Mr. Jones’s poll-tax. 

6:. $69. 27+ $2. 70=$71.97, amt of Mr. Jones’s entire tax. 


Anazysis.—I. Find the amount raised by poll-tax. 

If 1 poll is taxed 90 cts., 225 polls will be taxed 225 times 90 
ets., which are 20250 cts., equal to $202.50. 

-2, Wind the amount to be raised on the property. 

Tf $16377.70 are to raised by tax, and $202.50 are raised by 
poll-tax, the amount to be assessed on the property must be the 
difference of these quantities, which is $16175.20.: 

8. Find the amount to be assessed on $1. 

If $16175.20 are ‘to be assessed on weer on one dollar 
there is to be assessed one eight hundred thousandth of $16175- 

.20, which is $0.020219, or 2;21%, per cent. 

4, Find the amount of the tax on Mr, Jones’s property. 

Tf one dollar is taxed $0.020219, $3426 will be taxed 3426 
times $0. 020219, which are $69.27. 

5, Find the amount of Mr. Jones’s eae 

If one poll is taxed 90 cts., 3 polls are taxed 8 times 90 cts., 
which are 270 cts., equal to $2.70.  ’ 

6. Find the entire amount of Mr, Jones’s tax. 

If the property. of Mr. Jones i is taxed $69.27, ‘and his pol tax 
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amounts to $2.70, his entire tax will amount to the sum of 
those quantities, which i is $71.97. 


(a) Norz.—Having found the tax on ‘#1, or the per cent., assessors facilitate their 
business by making out a tax table, as follows :— 


r » TABLE. ad > 
$1 hi $0,020219 tax. $60 gives $1.21314 tax. 
Bx: 0.040438 “ 70 “ 1.41533 « 
8 « 0.060657 «“ 80 “ 1.61752 « 
4 “ 0.080876 “ 90 1.81971. « 
5 “ 0.101095 “ 100 “ 2.0219  « 
6 “ ~0.121314 « 200 “ 4.0488 « | 
7 «& 0.141533 « 800 “ 60657 «. 
8“ 0.161752 « 400 “ 80876 “ -.. 
9 « 0.181971 « 500 “ 10,1095 « © 
10 “ 0.20219 « 600 “ 12.1314 «© 
20 “ 0.404388 « 700 “ 141533 °° 
30 “ 0.60657. & 800 “ 16.1752 « 
40 “ 0.80876 « 900 “°° 18.1971. « 


Does RT OLOIS *5y 1000 “ 20.219 « 


By the table, Mr. Jones’s taxis as follows -— , 
on $3000, $60.657 v 
“ 400, 8.0876 . 
«“ 20, 0.4043 
“ 6;.. 0,1213 
“ 3 polls, 2. 70 $ Fi 


$71.9702, amount of ‘Jones's tax. 


Nore—Require the pupil to a a rule for constructing a tax table, and for 
finding the amount of tax by it, 


519. The people of a abil city vote to raise $25000 


to build a public hall. The property of the city is valued 
at $1496826.- Construct a tax table, and from it oo 
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the amount of A’s tax, whose property is valued at $8374; 
of B’s tax, whose property is valued at $4374; of C's tax, 
whose property is valued at $9874. 

- 520. The property in a certain school district is valued 
"at $217386. A teacher is employed for ten months at a 

salary of $45 per month, and the contingent expenses are 
$100.50. Construct a tax table, and from it calculate the 
tax of Mr. Osborn, whose property is valued at $3568; of 
Mr. Bryant, whose property is valued at $4000; of Mr. 
Griggs, whose property is valued at $3888; of Mr. Mor- 
"gan, whose property is valued at $500; of Mr. tiles 
‘whose property is valued at $4500. 


Sriokerions: —How may fractions be considered? (138.) What 
determines the denomination of a fraction? (139.) On what does _ 


the value of a fraction depend? (140.) \ What is the) reduction of 
fractions? (141.). What is reduction ascending? (142.) What is 
reduction descending? (143.) When are fractions said to be re- 
duced to their lowest terms? (144.) 
LESSON LX. 
CUSTOM HOUSE BUSINESS. 

224. Duties, or Customs, are taxes levied by 
government on goods imported or exported. 

225. A Custom House is an office established by 
government for the purpose of collecting duties on goods 


imported or exported. _ 


226. A Port of Entry is a port designated by 
law where duties may be received on imported or oe 
uP. 

227. Tonnage ; is a tax levied upon vessels accord- 
ing to their size, for the privilege of coming into a port of 


entry. - iat FAGETE Yi: 


—-- 
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228. Revenue is the income of government from 
duties, tonnage, taxes, and other sources. 

229. An Ad Valorem Duty is estimated at a 
certain per cent. on the value or cost of the goods ex- 
ported or imported. 

230. A Specific Duty is estimated on the weight 
or measure of goods, independent of their cost. ; 

231. An Invoice is a list of .dppported goods, giving 
the quantity and price. 

232. Tare is an allowance for the weight of pack- 
ages that contain goods. 

233. Leakage is an allowance for the waste by. leak- 
ing of liquors imported in casks ar barrels. 

_ 234. Breakage is an allowance for the Joss. by 
breaking of liquors imported in bottles. 


- 235. Gross Weight is the weight of goods, includ-- 
ing the packages. 


236, Net Weight, or Value, is the wieght or 
value of goods after all allowances of tare, leakage, &e., 
have been made. “ 


Nores.—l. Tare is ascertained by actually weighing one or more of the empty 
boxes, casks, or other packages. . It is sometimes computed at a certain per cent. 


2. The customary breakage for porter, ale, and beer, in bottles, is 10 per cent j 
but 5 percent on all other liquors in bottles. At the Custom House 1 doz, bottles 
of the common size are estimated to contain 23 gallons. is 


8. a customary leakage for liquors i in casks is 5 per cent. _ 


Quansurons: —Reduce a fraction to its lowest terms (at. the ‘ane 
board) and give the analysis. (145.) Reduce an improper fraction 
to a mixed number, and give the analysis. (146.) Reduce a mixed 
number to an improper fraction, and give the analysis. 147. ) Re- 
duce a mixed number to a fraction of a given denomination, and 
give the analysis. (148.) 7 
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LESSON LXI. 


237. To find the amount of duty on an invoice of mer- 
chandise. a tht 

What is the duty at 25 per cent. on 30 gross of cham- 
pagnes, invoiced at $1.50 per doz., 2% per cent. being al- 
lowed for breakage? 


MODEL OPERATION. 
1. $1.50 <360= $540, gross value. 
2. $540 X,02$= $14.85, breakage. 
8. $540—$14.85 = $525.15, net value. 
A. $525.15 X-25= $131.28, amount of duty. 


- Awatysis.—1. Find the gross value. 
2, Find the deduction for breakage. 
8. Find the net. value. 
4. Find the amount of duty. 
. Notz.—Require the pupil to write a rule from the analysis. 


_ 521. What is the duty at 18} per cent. on 237 yds. of 
black silk invoiced at 78} cts. per yard? 
_ 522, What is the duty at 25 per cent. on 125: barrels of 
whale oil invoiced at 874 els: per gallon, allowing 24 per 
cent. leakage ? 

523. What is the duty at 20 per cent. on 250 bags of 

coffee, each weighing 160 lbs., invoiced at 62 cts. per pound, 
_an allowance of 2 per cent. being made for tare? 

524, A merchant imports 137 cases of indigo, each case 
icuike 197 lbs.; how much will the duty amount to at 5 
cts. per pound, allowing 15 per cent. tare ? 

Quesrions.—What is the addition of fractions? (149. ) When are 


- fractions said to have a common denomixator? (150.) What is 
the subtraction of fractions? (151.) Give the analysis of the addi- 
~~ a \ ’ : 
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tion of fractions. (150.) Of the subtraction of fractions. (151.) 
What ig the multiplication or division of fractions? (153.) 


LESSON LXII. 


INTEREST. 
238. Interest is an amount paid for the use of — 
money: ® 
239. The Principal is the sum on which interest 
is paid. 
240. Rate per cent. is the per cent. pas annu- 
ally. 


241. Amount is the sum of the principal and the 
interest. 

242. Simple Interest is interest paid for the use 
of the principal only. 

248. Compound Interest is interest on both 
» pringpal and interest. 

244. Legal interest is the rate per cent. fixed by 
ie It varies in the different states, according to the fol- 
lowing: 


(a.) TABLE. 
Louisana, 5 per cent. |New Hampshire, 6 per cent. 
Arkansas, Gare New Jersey, Gian 
Connecticut, 6 « North Carolina, 6 “ 
Delaware, Ga ee Ohio, 6 « 
Hlinois, Ores Pennsylvania, 6 “ 
Indiana, Ades Rhode Island, 6 
Kentueky, .- 6, “ #4) Lennesseey, 6). 
Maine, ae Vermont, 6 . 
Maryland, Cia See o>) Virginia; oo Gaia 
Massachusetts, 6  “ Georgia, Tape « 
Missouri, eis | 66 Towa, da) eH 
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Michigan, 7 per cent. | Alabama, 8 per cent. 

New York, piles Florida, Se, 2 
‘South Carolina,7 “ "| Mississippi, i 

Wisconsin, foe Texas, ‘hehe 


District of Columbia, 6 per cent. 
Nores.—1. In some of the other states any rate per cent. that is agreed upon 
by the parties is recognized as legal. 


2. When the rate per cent. is not specified i in notes, contracts, &c., , the legal rate 
is always: understood, 


L me Midis Be tabin by ts peel rate is charged it is called usury, and those charge 

Quzsrions.—Multiply a fraction by an integral number, and give 

__ the analysis, (154.) Divide a fraction by an integral number, and 

give the analysis. (155.) Divide a mixed number by an integral, 

y and give the analysis. (156.) Multiply a fraction by a fraction, and 
give the analysis. (157.) 


LESSON LXIII. 


45, To find the interest on any sum at any rate per 
cent., for years, months, and days by taking aliquot parts. 
What is the interest on $132.41 for 8 yrs. i mo. 16 da, 
at 4 per cent. ? 


Pal 


MODEL OPERATION. 


$132.41 
04 
5.2964, interest for 1 year. 
: 3 
as 15.8892, interest for 8 years. 
2. $5.296--2= 2,648 “ 6 mo., or § year. 
3. $2.648—6= 4413 “~~ “ I mo., or of 6 months. 
4. $0.4418+2—=" 2206 “©  & 15 da., or 4} of 1 month, 
5. $0.2206-15= 0147 “1 da., or J, of 15 days. 
= 6. ‘ $19.2188, interest for 3 yrs. 7 mo. (6 mo.+1 mo.) 


, 


[is da. (ba da, +1 da.) 
} 
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* Anatysis.—1. Find the interest for 3 years. 

Tf the interest on $1 is $0.04, on $132.41 it is 132.41 times 
$0.04, which are $5.2964; and for 3 yearsit is 3 times $5.2964, 
which are $15.8892. 

9. Find the interest for 6 months. 

If the interest for 1 year, or 12 months, is 5.2964, for 6 
months, or one half a year, it is one half of $5.2964, which is 
$2.648. 

8. Find the interest for 1 month. 

If the interest for 6 months is $2.648, for 1 month it is one 
siath of $2.648, which is $0.4418. 

4, Find the interest for 15 days. 

If the interest for 1 month is $0.4418, for 15 pele ord month, 
it is one half of $0.44138, which is $0.2206. 

5. Find the interest for 1 day. 

If the interest for 15 days is $0.2206, for 1 day it is one jif- 
teenth of $0.2206, which is $0.0147. 

6. Find the interest for 3 years 7 months 16 days. 

If the interest for 3 years is $15.8892, for 6 months is $2.648, 
for 1 month is $0.4413, for 15 days is $0.2206, for 1 day is 
 $0.0147, the interest for 3 years 7 months 16 days is ‘the sum 
” of these quantities, which is $19.21. 

Therefore, the interest on $132.41 for 8 years 7 months 16 
“days, at 4 per cent., is $19.21. J 


| Nora.t—Require the pupil to write a rule from the analysis. 


; QuzstioNs.—Multiply a mixed number by a mixed number, and 
give the analysis, (158.) Divide an integral number by a fraction, 
and give the analysis. (159.) Divide a fraction by a fraction, and 
give the analysis, (160.) Simplify a coninlon fraction, and give the 
analysis. (161.). 

*NotE.—This Suiattind of analysis in daisdtatings idrest while often shorter than 


the other methods, is besides such an admirable discipline for the mind that we 
give it a prominent place. 


3 +This rule like the 6 per cent. method makes the year consist of 360 days instead 


of 365. In some states this is considered legal ; but in New York one pee is con- 
sidered one-865th part of a year. Deduct 7 of the interest at 360 days per year 


from itself, and the eaasinder will be the interest at 365 days per year. 
he 


ea ee mare i ran ; a 
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LESSON LXIV. at 
525. What is the interest on $374 for 7 yrs. 9 mo. 17 da. 
at 9 per cent. ? 
526. What is the interest on $325 for 23 yrs. 9 mo. 12 da. 
at 7 per cent.? 
- 527. What is the interest on $397.25 for 8 yrs. 7 mo. 13 
da. at 8 per cent. ? 
_ 528. What is the interest on $848.88 for 4 yrs, bs mo. 17 
da. at 4 per cent. ? 
529, What is the amount of $413 for 12 yrs. 3 mo. 2 da. 
at 11 per cent.? 
580. What is the amount of $384.24 for 3 yrs. 9 mo. 27 
da. at 9% per cent. ? ; 
531. What is the amount of $243 for 11 yrs. 8 mo. 29 da. 
_ at 8 per cent.? 
532. What is the interest on $471 for 5 yrs. 7 mo. 25 da. 
at 4 per cent. ? 
| _ 533. What is the amount of $3.86 for 3 yrs. 2 mo. 11 da. 
at per cent. ? 
534. What is the amount of $0. 88 for 5 yrs. 9 mo. 2 da. 
‘at 64 per cent.? 
535. What is the amount of $0.06 for 11 ey 7 mo. 19 
da. at 12 per cent.? 
536. What is the interest on 43 et. for 3 yrs 2mo. 1 da. 
+ at 6 per cent.? 
me 537. If a person borrows $975. 75 at 7 per cent., how 
- much will be due at the end of 2 yrs. 7 mo. 19 da.? 
538. What is the interest paid on a loan of $1874.74 at 
7 per cent., made Jan. Ist, 1858, and paid July 7th, 
1863? 
539, A note of 9984: 25 was s given May 23d, 1860, , ear 
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ing interest at 8 per cent.; what will be the amount due 
Aug. 3d, 1864, if no interest has been paid? 

540, I gave a note of $397.28, Jan. 30th, 1860; what 
was the amount due Sept. 8th,.1863 ? 


: Quzstions.—Give the analysis of finding the least common multi- 
ple of fractions. (163.) What is reduction descending of frac- 


_ tional compound numbers? (164.) Reduction ascending? (165.) 


What is the comparison of numbers? (166.) What axiom is used 
in the comparison of numbers? (16., ¢.) 


LESSON LXV. 


541. What is the interest on $3874.63 for 9 yrs. 11 mo. 
29 da,, at 53 per cent. ? 

542. What is the interest on $173.40, from Sept. 25th, 
1850, to July 9th, 1861, at 84 per cent.? 

548. What is the dratoae on $169.73, from Dee. 10th, 
1849, to July 7th, 1863, at 53 per cent. ? uy 

544. What is the interest on $1, from July 29th, 1847, to 
Oct. 8th, 1862, at 6} per cent. ? 

545. What is the interest on $1, from Sept. 18th, 1853, 


~ to Aug. 11th, 1860, at 33 per cent.? 


546. What is the interest on $23.50, from Apr. 9th, 1857, 
to Jan. 13th, 1864, at 11 per cent.? 

547. What is the interest on $3478.41, from Aug. 13th, 
1860, to Dec. 15th, 1860, at 9 per cent. ? 

548. What is the amount of $413.67, from Feb., 29th, 
1853, to Jan. 18th, 1863, at 7 per cent. ? 

549. I gave Luther Bryant my note for $132.25, dated 
July 16th, 1858, and Dearing 7 peas cent. interest; what is 


due March lith, 1864? - 


p50. db, gave py ‘note for $111, 37, March 13th, 1860, 


ee ae 


~~ * oe eo 
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Qursrions.—Analyze an example of the addition of denominate 
fractions. (168.) Analyze an example of the subtraction of denomi- 
nate fractions. (168.) What is said about decimal fractions? (169.) 
‘What determines units’ place? (170.) How are integers separated 
from decimals? (171.) Repeat the table. (171., a.) 


LESSON LXVI. 


246. To find the interest on any sum, for any time, at 
6 per cent. 


TABLE. 
The interest on $1 for one year, or 12 months, is $0.06. 
« “ $1 “ 2 months (% of 12 mo.) is 01. 
: “ $1 “ 1 month, or 30 “} 005. 
(ps of 12 mo.) is 
«" « $1 “ 6 da. (4 of 30 da.) is 001. 
¢ “ $1 “ 1 da. (3 of 6 da.) is. 000%. 
Hence the interest on $1 for every year is 6 cts. 
< te Cape cs 2 months is 1 ct. 
« RA Ae) CPR, 6 daysis 1 mill. 
ERE « $1, “) -1dayis , 3 of a mill. 


‘What i is thé interest on $1 for 2 yrs. 3 mo. 7 da. at 6 per 
cent.? 
MODEL OPERATION. 
1. Interest for 2 yrs.=$0.12 
ay 2. SO eS WO. ey 
Bis CNR dar > 100 te 
a ——- 
Wri 4. $0.186} Ans. 
iain, — Calculate the interest for every year at 6 cts., for 
every 2 months at 1 ct. , for every 6 days at 1 mill, and for 
every day at t of a mill; and the sum will be the interest on 
one —— ha the ite time. ; ; :: +7 


"ee sae ie et i 
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divided, for convenience in reading? (173.) Analyze an example 
of the addition of decimals. (174.) Analyze an example of the 
subtraction of decimals. (175.) Analyze an example of the multi- 
plication of decimals. (176.) Give the rule for pointing off decimal 
places. (177.,f.) Repeat each of the propositions relating to the 
multiplication of decimals. (177.) Give the general law. (177., ¢.) 


LESSON LXVIL. 
EXAMPLES FOR PRACTICE. 


Nors.—When no rate per cent, is mentioned, 6 per cent. is always understood. 


What is the aye of Fe for the following periods of 
time ? 


551. 1 year 7 mo. 12 da. 561. 9 yrs. 3 mo. 28 da. 
552. 3.yrs. 8 mo. 11 da. 562. 4 yrs. 8 mo. 16 da. 
553. 9 yrs. 8 mo. 25 da. 563. 1 yr. 1 mo. 1 da. 
554. 8 yrs. 3 mo. 24 da. 564. O yrs. 0 mo. 27 da. 
555. 9 yrs. 8 mo. 27 da. 565. O yrs. 8 mo. 8 da. 
556. 14 yrs. 9 mo. 6 da. 566. 0 yrs. 9 mo. 0 da. 
597. 9 yrs. 11 mo. 8 da. _|567. 14 yrs. 0 mo. 0 da. 
558. 6 yrs. 11 mo, 9 da. 568. 27 yrs. 7 mo. 7 da. 
559. 8 yrs. 3 mo. 38 da. 569. 10 yrs. 10 mo. 10 da. 
560. 4 yrs. 4 mo. 4 da. 570. 3 yrs. 3 mo. 3 da. 


Questions.—Give the analysis of an example of the division of 
decimals. (178.) Give each of the propositions relating to the di- 
vision of decimals. (179.) Give the general law. {179.,¢.) Give 
the rule. (179., 7) Change a common fraction to a decimal, and 
give the analysis. (180., a.) Give the proof. (180.,\6.) Wher are 
decimals said to be repetends? (180., ¢., 2. ) 


LESSON LXVIII. 
What is the interest on $372.12 for 8 yrs. 9 mo. 13 da.? 
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MODEL OPERATION. 


(a) () 
* Interest on $1 for 8 yrs.=$0.48. $3872.12 
“  € $1 « mas 045. 527A 
“« $1 “13da.= .0022. Sinemet 
ee 6202 
$0.5274 260484 

ME 74424 

186060 


$196.16926, Ans. 


ANALys1s.—(q.). Find the interest on $1 for the given time. 

By 247. the interest on $1 for 8 yrs. 9 mo. 13 da. is $0.527%. 

(6.) Find. the interest of $872.12 for the same time. 

If the interest on $1 for the given time is $0.5274, on $372- 
.12 it is 372.12 times $0.5274, which is $196.169. 

Therefore, the interest on $372. 12 for 8 yrs. 9 mo, 13 da, is 
$196.169. 

Notz.—Require the pupil to write a rule from the analysis. 


571. What is the interest on $397.46 for 8 yrs. 3 mo. 9 

da. ? 
.572. What is the interest on $371.46 for 9 yrs. 3 mo. 19 

da.? , 

573. What is the interest on $572.86 for 18 yrs. 11 mo. 
29 da.? . 

574. What is the amount of $37.26 for 13 oad 2 mo. il 
da.? 
' 575. What is the amount of $33.46 for 2 yrs. 2 mo. 23 
das 

576. What is the interest on $6.47 for 3 yrs. 9 mo. 11 
da.?. 
_ 577. What is the interest on $62.35 for 2 yrs. 8 mo. 29 
da. ? 

» 578. What is the interest on 1 $12, 42 for 2 yrs. 8 nes 
18 da. ? : 
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579. What is the interest on $37.85 for 1 yr. 9 mo. 28 
da.? - 

580. What is the interest on $12.80 for 3 yrs. 3 mo. 3 da.? 

581. What is the interest on $37.40 for 2 yrs. 6 mo. 2 da.? 

582. What is the interest on $8.30 for 3 yrs. 8 mo. 7 da.? 

583. What is the interest on $9.20 for 9 yrs. 9 mo. 9.da.? 

584. What is the interest on $11 for 8 yrs. 8 mo. 8 da.? 

Questions.—What is reduction descending in denominate deci- 
mals? (181.) What is reduction ascending? (182.) Give the analy- 
sis of an example of reduction descending in denominate decimals. 
(182., a.) Of reduction ascending. (182.,.), What is per cent.? 
(183.) 

LESSON LXIX. 

247. To find the interest on any sum, for any time, 
at any rate per cent., by the 6 per cent. method. 

What is the interest on $34 for 8 yrs. 7 mo. 27 da., at 8 
per cent. ? 

MODEL OPERATION. 


At 6 per cent. th? interest on $1 for 8 yrs. is $0.48 
“Gg “ “ $1 “ Tmo. © 7035 
&“ 6 “ {9 “ $1 19 DW da. “ 0044 


“6 for 8yrs.7 mo. 27 da. the int. is $0.519} 
ot ia 
17 
2076 
1557 


$17.663 
1} 


2. 5887 
17663 


« | $23,550, Ans. 


oe, ** ee 


» ~ 
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Awatysis.—1. Find the interest on the given amount, fer the 
given time, at 6 per cent. 

The interest on $34 for 8 yrs. 7 mo. 27 da., at 6 per cént., is 
$17.663. 

2. Find the interest at 8 per cent. 

If the interest at 6 per cent. is $17.663, the interest at 8 per 
cent. is 1} (¢ of 6 per cent.) of. the interest at 6 per cent., 
which is $23.55. 

Therefore, the interest on $34 for 8 yrs. 7 mo. 27 da., at 8 
per cent., is $23.55. 


Nore.—Require the pupil to write a rule from the analysis: 


Nores.—1, The interest at 1 at seed is of the interest at 6 per cent. 


“ “ 9g “4@) “ “i “ 6g “c 
“ “ 8 79 “« 173 “ “ “ “ 
‘“ Cer ee ean 12 “ rc 3 “ 
“ “og “ “ 2 ‘“ “ «Gg 6 
Cy a | iT & oF “ “g 
“ “ g “ “ i “c “ “6g “ 
Ai “ 9 “cc “ Be “ “ (33 6 “ 
“ “19 «« “42 “ “ “ G “ 
“ Cae ae “ “ 13 “ “ “Gg 
“ “ 2 i “ 2 times mais oc 6 “ 


2. Since the interest of $1 at 6 per cent. is #0. O1 for 60 days, the interest for any 
number of days will be as many cents as 60 days is contained times in the number 
of days Hence the following rule. S 


Rute.— Multiply the principal -by the number of days in 
the given time, divide the product by 60, and the quotient will 
be the interest at 6 per cent. in cents and decimals of a cent. 


585, What is the interest on $34. sh for 3 yrs. 9 mo. 17 
da., at 3 per cent. ? 
- 586. What is the interest on $418 for 8 yrs. 8 mo. 17 da., 
at 9 per cent,? - 

587.. What is the interest on $837 for 1 yr. 3 mo. 12 da., 
at 7 per cent.? 

588. What is the interest on $387.24 for 1 yr. 1 mo. 1 da., 
at 9 per cent. ? % 
-* Norz,—The following rule is: convenient : abt hatf the prineipa by 


the number of months in the given time, written as hundredths, and one heir 
the number of days, written as thousandths, 
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589. What is the interest on $341.20 for 3 yrs. 11 mo. © 
24 da., at 3 per cent. ? t 

590. What is the interest on $486 for 4 yrs. 3 mo. 11 da., 
at 4 per cent.? 

591. What is the sraaept on $34.20 for 2 yrs. 9 mo. 2 
da., at per cent.? 

592. What is the interest on $873. 10 for 1 yr. 1 mo. 1 da., 
at 64 per cent. ? 

593. at is the interest on $637 for 1 yr. 3 mo. 11 ied, 
at 82 per cent.? 

594. What is the amount of $371 for 1 yr. 8 mo. 11 da., 
at 7 per cent. ? 

595. What is the amount of $386 for 2 yrs. 6 mo. 21 da., 
at 9 per cent. ? 
596. What is the amount of $3847. 20 for 1 yr. 8 mo. 
24 da. ? 
597. What is the amount of $42.86 for 3 yrs. 3 mo. a7 
da., at 34 per cent. ? 

598. What is the amount of $32.47 for 2 yrs. 8 mo. 11 — 
da., at 53 per cent. ? 

599. What is the amount of $37.41 for 8 yrs. 9 mo. 21 
da., at 2 per cent. ? 

600. What is the amount of $38.88 for 9 yrs. mo. 29 da. ? 


Questions.—How is per cent. expressed? (184.) Find any per 
cent. of a number, and give the analysis. (185.) Give the rule. 
Give the analysis of finding what per cent. one number is of another. 
(186.) Write a rule from the analysis. (186.) Give the analysis of 
finding a number when a certain per cent. of it is given. (187.) 
Write a rule. 

LESSON LXX. 

- 601. A man bought property for $2873.25, and agreed 
to pay for it in 2 yrs. 7 mo.9 da., with 34 per cent. inter- _ 
est; at the expirati@a of that time what amount did he owe? 


ER 
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602. I settled with a creditor and gave my note for $317- 
-42, to be paid in J yr. 7 mo. 9 da., with 5 per cent. inter- 
est; what must I pay at the end of that time? 

> 603. -How much interest will accrue on a note of $3874- 
-20, in 3 yrs. 8 mo. 19 da., at 84 per cent. ? 

604. What is the interest of $983.27 from Apr. 9th, 
1860, to Jan. 13th, 1863, at 8 per cent. ? 

605. Find the interest on $371.48 from July 11th, 1849, 
to Oct. 18th, 1860, at 12 per cent. 

606. A man bought a farm for $2000, and paid ged 
‘down; after 8 months he paid $583, and 13 months 
after that time he paid the balance; what was the 
_ whole amount paid, allowing 7 per cent. interest ? 

607. A man sold a store and the goods in it for $80000; 
he received $25300 on delivering; 80 days after $37400, 
and the remainder at the end of 6 mo.; what was the en- 
tire amount, allowing 6 per cent. interest? 

608. A merchant bought the following bill of goods at 
interest at 6 per cent.: 

1859, Jan’ 1, 30 yds. Broadcloth, @ $3. 

ia, fe Gre AA 2OT 16)» Calico, @ «10. 
“ Mar. 19,125 “ Carpeting, @ 1.50. 
«¢ Jan. 8,375 “ Qilcloth, @  .50, 

How much will his bill amount to December 6th, 1859 , 

— 609. OT1s Merwin, 

To Oris Lyon, Dr. 
- 1862, Jan. 38,59 yds. Sheeting @ $0.13, 


«“ Apr. 9, Cash, $347. 

« June 11, 20 Stoves @ $20, 

« July 18, 1 gross Scythes, 200.25 * 
Ces 619) box Hoes, 100.50 
« Aug. 12, 100 Axes, 100.00 


This account is at interest at 7 per cent.; what will be 
the amount at the time of settlement, Qept. 13th, 1862? ~ 
” “ ‘ . pe 


Le 
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610. I commenced building a house in the year 1860. 
My expenditures were as follows: Jan. 11th, $374.63 ; 
Feb. 19th, $1860.97 ; Apr. 3d, $94.68; Aug. 13th, $47.98. 
On the 8th of December I sold it at 12 per cent. advance 
on the cost, including interest ; what did I receive for it? 

Quzstions.—What is an agent or factor? (188.) What is com- 
mission? (189.) What is brokerage? (190.) , What is a corpora- 
tion? (193.) What is a charter? (192.) What is a firm? (191:) 
What is capital-or stock? (194.) What is a share? (195.) What 
are stockholders? (196.) When are stocks said to be at par? (197.) 


LESSON LXXI. 
PARTIAL PAYMENTS. 


24s. A Partial Payment is a payment of a part - 
‘of the amount due upon a note, or bond, &c. 

249. When the amount paid, the date of the - pay- 
ment, and the name of the person receiving the money, 
are written on the back-of the obligation, the writing is 
called an Indorsement. 

250. The following rule for computing interest on 
bonds, notes, &e., when partial payments have been made, 
has been adopted by the Supreme Court of the United 
States, and by all the states of the Union, with the excep- 
-tion of Connecticut,and New Hampshire. 


Roie.—I. “Compute the interest on the principal to the 
time of the first payment, and, if the payment eXceed this 
interest, add the interest to the principal, and from the sum 
subtract the payment: the remainder forms a new principal. 

Il. “If the payment is less than the interest, take no notice + 
of tt until other. payments are made, which in all shall ex- 
ceed the interest computed to the time of the last payment ; 
then add the interest so computed to the principal, and from 
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the sum subtract the sum of the payments: the remainder will 
form a new principal, on which interest ts to be computed as 
before.” 


Notes.—1. The Connecticut Rule is as follows: 

I. “ Payments made one year or more from the time at 
which the interest commenced, or from another payment ; and 
payments less than the interest due are treated according to 
the U.S. rule. 

II. “ Payments exceeding the interest due, and made with- 
in one year from the time interest commenced, or from a 

former payment, shall draw interest for the balance of the 
year, provided the interval does not extend beyond the setile- 
ment, and the amount must be subtracted from the amount of 
the principal for one year ; the remainder will be a new prin- 
cipal. 

Ill. “Uf the year extend beyond the settlement, find the 
amount of the principal to that day; the remainder will be 
the sum due.” 


2. Vermont has the following rule, which it is cus- 
tomary to use only when partial payments have been 
made on accounts running for a year or less. 

Rutse.—lI. “ Find the amount of the principal from the 

. time interest commenced, to the time of settlement. 7 

IL. “ Find the amount of each payment from the time it 
was made to the time of settlement. 

Ill. “ Subtract the sum of the amounts from the amount 
of the principal and the remainder will be the sum due.” 


8. New Hampshire has the following rule, which is - 
used by many business men, and hence is styled: the 
mercantile rule. 

_ Rotr.—I. “ Find the amount tof the prion iponons 
year, and deduct from it the amount of each payment of that 


* -- PARTIAL PAYMENTS. 269 


year from the time it was made, up to the end of the 
year ; the remainder will be a new principal with which 
to proceed as before. 

Il. “If the settlement occur less than a year from the last 
annual term of interest, make the last term of interest a part 
of a year accordingly.” ai 

Qumstions.—When is stock said to be above par? (198.) When 


are stocks said to be below par? (199.) What is the real, or mar- 
ket value, of stocks? (200.) What is a dividend? (201.) 


LESSON LXXIi. 


dis EXAMPLES FOR PRACTICE.* 


$369.84. Newark, N. J., Jan. 1, 1858. 
For value received, I promise to pay to Jacob Wilson, or 
order, on demand, three hundred sixty-nine dollars eighty-four 


cents, with interest. 
3 Joun F. HunTsman. 


On this note are the following indorsements : 


June 13, 1858, $50. July 9, 1860, $120. 
Dee. 11, 1858, 25. Aug. 13, 1862, 15. 
Sept. 13, 1859, 60. Dec. 29, 1862, 89. 


What will remain due Jan. 9, 1863. 


* Nores.—1. A joint note is one signed by two or more persons, who are to- 
gether bound for its payment. (See Example 611.) x 

2. A joint and several note is one-signed by two or more persons, who are to- 
gether and separately bound for its payment. (See Example.612,) 

8, A negotiable note is one which is written payable to order or to bearer, and 
which can be transferred from one to another. 

4. When a note is written payable to order, the payee of the note must write 
his name on its back, when he transfers it to another person, and by so doing he 
becomes liable for its payment, if the maker fails to pay it, aud he is duly noti- 
fied of his default. 

5. The maker of a note is the person who signs it. The payee is the person to 
whom it is made payable. . 

6. The indorser is the person who writes his name on the back to transfer it, or 
to guarantee its payment. The, face of a note is the amount for which it is given. 

7. The indorsee is the person to whom the note is transferred by indorsement. 

‘8. The holder is the person who holds or owns the note, and may be either the 
payee or any indorsee. r 
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one MODEL OPERATION. 


Principal, or face of.the note, Jan. 1, 1858, 369.84 
Interest on $369.84, from Jan. 1, 1858, to June 13,1858, 9.985 
Time of first payment (5 mo. 12 da.) —_—— 
Amount, $379.825 
First payment, June 13, 1858, (greater than the inter- 

est, and therefore to be deducted) 50. 


ne 


Balance, for a new principal, $329.825 
Inter'st on $329,825, from June 18,1858, to Dec.11,1858, 9.762 
Time of second payment (5 mo. 28 da.) ——_—_—_ 
Amount, $389.587 
2nd payment, Dec. 11, 1858, (greater than the inter- 

est, and therefore to be deducted) 25. 


3. 


= for a new principal, $314.587 
85 “ Interest on $314.587 from Dec.11,1858, toSept.13,1859, 14.26 
*( Time of third payment (9 mo. 2 da.) ae 
Amount, $328,837 
8rd payment, Sept, 18, 1859, (greater than the inter- 
est, and therefore to be deducted,) 60. 


Balance, for a new principal, $268.837 
Interest on $268.837, from Sept.13,1859, to July 9,1860, 13.253 
Time of fourth payment (9 mo. 26 da. ) a 
Amount, $282.09 
4th payment, July 9, 1860, (greater than the interest, 

and therefore to be deducted is 120. 


4. 


. 


Balance, for a new principal, $162.09 


9. Interest.on $162.09, from July 9, 1860, to Ang. 13, 1862, 20.358 
Time of fifth payment (2 yrs. 1 mo. 4da. ) 
10. Interest on $162.09, from Aug. 13, 1862, to Dec. 29, 1862, 3.668 
, Time of sixth payment (4 mo. 16 da. ) —_— 
Amount, $186.111 
5th pay ment is less than the interest. The sum of the: 
5th and the 6th payments, made respectively Atg. 
1h 18, 1862, and Dec, 29, 1862, (greater than the in- 
terest, and therefore to be deducted i) 104.00 
Balance, for a new principal, - $82.111 
19 asi, .111, from Dee. 29, 1862, to Jan. 9, 1 1380 
¥ 10 da, 
18.{ Amount due Jan, 9, 1863, — f ~ $82,241 


Fi 
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: ANALYSIS, 

Anatyricat Sreps.—1. Find the tterest on the face of the 

note, to the time of the 1st payment. 

2. Find the new, principal, June 138, 1858. 

8. Find the interest on this principal, to the time of the 2nd 
payment, 

4, Find the new principal, Dec. 11, 1858. 

5. Find the interest ou this principal, to the time of the 3rd 
payment. i 

6. Find the new principal, Sept. 18, 1859. 

7. Find the interest on the principal, to the time of the 4th 
payment. 
; 8. Find the new principal, July 9, 1860. 

9. Find the interest on this principal, to the time of the 5th 
payment. 

10. Find the interest on this principal, to the time of the 6th 
payment. : 

11. Find the new principal, Dee. 29, 1862. 

12. Find the interest on this principal, to Jan, 9, 1863, 

13. Find the amount due, Jan. 9, 1863. 


LESSON LXXIII. 

611. $489.39. Crvcinnatus, N. Y., Oct. 9, 1860. 
Sixteen months from date, we promise to pay Oscar Os- 
good, or order, four hundred eighty-nine dollars thirty-nine - 

cents, with interest from date, value® received.* 


Ricnarp F. Weston. 
Joun C. LEr. 


: INDORSEMENTS. - ‘ 
Noy. 3, 1860, $29.13. Mar. 11, 1861, $5.37, 
Jan. 11, 1861, 125. May 13, 1861, 91.61. 


What was the amount when the note became due? 


* Norz.—Notes on time do not draw interest until they are due, unless it is so 
stated in the body of the note. Demand notes draw interest from date of demand, 
and notes on time, after they become due, although there be nothing said in them 
about interest. ‘ 


rs! 
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612. $984,00,, Unanitia, N. ¥, ‘sine 8, 1860. 
Three years from date, we jointly and severally promise” 
to pay Israel Putnam, or bearer, nine hundred eighty-four 
dollars, with interest atter four months, value received. 
Luruer Bryant. 
Henry Brrany. 
Cuartres Bryant. 


Received on the within note: 
Dee. 29, 1860, $125.37. July 5, 1861, $3.12, 
Mar. 13, 1861, $327.90. Oct. 11, 1861, $2.41. 
Apr. 11, 1861, $57. Jan. 11, 1862, $150. 

How much is to be paid when the note becomes due? 


613. $500. BRooxtyn, Sept. 9, 1859. 
One year from date, I promise to pay O. H. Hall, five 

hundred dollars, value received.* 

Wiis i. Wee ey 

~ Received on the within note: 

Jan. 12, 1861, $300.50. Apr. 25, 1863, $2.23. 

- June 18, 1861, $21.63. May 27, 1864, $25.50. 

_ How much was due when the note was paid, Oct. 18, 
1864? 


614. $1345.38,. HARTFORD, Jan. 13, 1862. 
' Thirty days from date, I promise to pay Ayres Jennings 
& Co,, one thousand three hundred forty-five dollars thirty- 
- eight cents, at 8 per cent., value received. 
. Tueopore Lyon. 
What was due April 8, 1864? or 
_ Qurstions.—Give the analysis of-finding the value of stock, when 


at a premium. (204.) Write a rule from the analysis. Give the 
analysis of finding the quantity of stock that can be purchased for 


- *Norz.—This note is not negotiable, and it draws interest only after it becomes 
ue. = : 


Bi. ig 
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a certain sum. (205.) - Write a rule from the analysis. What is 
profit and loss? (206.) 


LESSON LXXIv. 
PROBLEMS IN INTEREST. 


251, In Problems in Interest there are five 
parts tobe considered: 1st. The Principal. 2d. The Rate 
per cent. 3d. The Time. 4th. The Interest. oth. The _ 
Amount. Thése may be symbolized by the following ab- 
breviations :— j 

P.= Principal. T.=Time. 
‘R= = Rate per cent. I, = Interest. 
A.= Amount. 7 


These parts are so related to each other, that, any three 
of them being known, the other may be found. 

252, Prob. 1—Given the principal, rate per cent., and 
time, to. find the ¢nterest. 

What i is the interest of $57 for 3 years, at 7 per cent. ? 


MODEL OPERATION. 
1. $57 X.07=$3.99. 
2. $3.99 X3=$11.97. 


_ Anatysis.—1. If the interest on $1 for one year is 7 hun- 
dredths of a dollar, on $57 it is 57 times 7 hundredths of a dol- - 
lar, which are 399 hundredths dollars, or $3.99. 

2. If the interest on $57 for one year is $3.99, for 8 years it» 
is 3 times $3.99, which are $11.97. 
Therefore, the interest on $57 for 3 years, at 7 per cent., is 
$11.97, 
Formuna: P.xXR.xT.=1. 


Notz.—Require the pupil to write a rule from the formula. 


615. What is the interest on $37.86 for 9 yrs. 3 mo, 11 
da., at 8 per cent.? " 
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616. What.is the interest on $27.41, for 2 yrs. 8 mo. 27 
da., at 7} per cent.? : 

Qurstions.—Give the analysis of finding the amount of gain, 
when the cost and gain per cent, are given. (207.) Write a rule 
from the analysis. Give the analysis of finding the gain or loss per 
cent., when the cost and selling price are given. (208.) Write a 
rule from the analysis. Give the analysis of finding the selling price, 
when the cost and gain or loss per cent. are given. (209.) Write a 
rule from the analysis. . 


LESSON LXXV. 
253. Prob. Il—Given the time, rate per cent. and 


interest, to find the principal. 
What principal in 2 ye 6 mo., at 6 per cent., will gain 


~ $25.36 interest ? 


MODEL OPERATION, vai ae 
1. $1.06 24=—$0.15, int. on $1. vt 
2. $25.36+.15=$169.066. 
_ Anatysis.—1. The interest on $1 for 2 yrs. 6 mo., at 6 per 


cent., is $0.15. 
2. te it requires $1 to gain $0.15 in 2 yrs. 6 mo., at 6 per 


~ eent., to gain $25.36 will require as many dota $0.15 is 


Eaieined times in $25.86, which are 169.066. 
- Therefore, $169.066 are required to gain $25.36 in 2 yrs. 6 
mo., at.6 per cent. “ 


Formv.a: $ixRxDo 


Nore.—Require the pupil to write a rule from the formula. 


617. A gentleman loaned money at 7 per cent., and re- 
ceived $700 interest a year; how much money did he loan? 
618. What principal will, in 4 yrs. 8 mo. 24 da., at 6 per 


cent., give $18.88 interest ? 


619. What principal will, in 4 mo. 6 da., at 7 per cent., 
give $25.50 interest? 


eo ea, oe 


Pay r. 
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620. A gentleman bequeathes his wife $600 a year, and 
his son $400 a year; what sum must be invested, at 7 per 
cent. interest, to produce these amounts? 

621. What principal will, in 1 yr. 11 mo. 26 da., at 5 per 
cent., produce $188.88 ? 

622. A widow is receiving $1888 per annum; what is 
her property, supposing it invested at 7 per cent. ? 

623. What principal will, in 8 yrs., at 7} per cent., pro- 
duce $4000 interest ? 

624, What principal will, in 3 yrs. 3 mo. 3 da., at 54 per 
cent., produce $28.75 ? 

625. What principal will, in 6 yrs., at ee per cent., pro- 
duce $800.50 interest ? 

626. An estate was divided among three children: the 
first loans his money at 8 per cent. interest, and receives 
$400 a year; the second loans his at 7) per cent., and re- 
ceives $450.42 interest per annum; the third loans his at 5 
per cent., and receives $400.75 interest per annum; what 
was the value of the estate? 


Quxsrions.—Give the analysis of finding the cost when the selling 
price and gain or loss per cent. are given. (210.) Write a rule from 
the analysis. Whatis insurance? (211.) Who is the insurer? (212.) 
Who is the insured? (213.) What is the policy? (214.) What is. 

. the premium? (215.) Give the analysis of finding the amount of 
the premium, when the rate per cent. is given. (216.) Write a rule 
from the analysis. ; 


~ 


LESSON LXXVI. 
254. Prob. I1I.—Given the time, rate per othe and 
amount, to find the prinetpal. 
What principal, in 3 years 4 months, at 8 | per cent., will — 
produce an amount of $73.86? 
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MODEL OPERATION. __ 
1. $0.08 34=$0.266; $0. 266+$1=$1. 266. 
* 2. $73.86--$1.266=$58.341. 


Anatysis.—1. If the interest of $1 for one year is $0.08, for 
33 years it will be 3} times $0.08, which is $0.266; and the 
amount is the sum of $0.266 and $1, which is $1.266, 

2. If $1.266, the amount of $1 for the given time and rate, 
require $1 principal, $73.86 will require as many dollars prin- 


_ cipal as $1.266 is contained times in $73.86, which are 58.341. 


Therefore, the amount $73.86 for 8 yrs. 4 mo., at 8 per cent., 
require $58,341 Pg 


A. 
eat ese BF TGR 


Norts.—Require the pupil to write a rule from the formula. ee 
627. What principal, in 8 years, at 8 per vent, will 
amount to $800.80? - 
_ 628. What principal, in 4 years 6 months, at 6 per pent. 


Btarest, will amount to $80.50 ? 


_ 629. What principal, in 2 years 4 months 16 days, at 54 
per cent. interest, will amount to $89.25? 


630. What principal, in 5 years 9 months 7 days, at 7 
per cent. interest, will amount to $148.69 ? - 


Quxstions. —What is a tax? (217.) How are taxes assessed ? 


What is a poll tax? (219.) What is real estate? (220.) What is. 


personal property? (221.) What is an inventory? (222.) What is 
the method of assessing taxes? (223.) For what purpose are tax 


tables constructed? What are duties? (224.) What is a custom 


house? (225.) What is a port of entry? -(226.) 


~ LESSON LXXVII. 


255. Prob. IV.—Given the principal, time and inter- 


est, to find the rate per cent. ? oa Ra 
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I receive 2 ae for the use of $325 for 2 Fearn 9 
months; what is the rate per cent. ? 


“MODEL OPERATION. 
1. $825.01 2?=$8.937. 
2. $25--8.937=2.79-+ per cent. 


Awnatysisi—1. If the interest of, $325, at 1 per cent., for 1 
year, is $3.25, for 22 years it will be 23 times $3.25, which is 
$8.937. 

2. If $8.98'7, the interest on $325 for the given time, requires 
the rate of 1 per cent., $25, the interest on $325 for the same ° 
time will require as many times the 1 per cent. as $8.987 is 
contained times in $25, which is 2.79+. 

Therefore, if I receive $25 interest for $325, for 2 years 9 
mon onths, the rate per cent. is 2.79+. 

yh ms, \  Forwuna: Sn = ; 
Nor. > ome the pupil to write a rule from the formula. 


631. A man pays $14 for the use of $40 for 5 years ;_ 
what is the rate per cent. ? 
632. A man paid $10 for the use of $100 for 1 year 8 
‘months; what is the rate per cent. ? 

633. At what per cent. must $875 be loaned, to gain 
$125 in 2 years? 

634, At what rate per cent. will $4820, in 5 months, 
gain $18.50 interest ? 

635. At what per cént. will $25. 48, in 3 years 3 atte: 
12 days, give $2 interest? 

636. If $246.44 are paid for the use of $840 for 5 roam 
and 5 months, what is the rate per cent. ? 

637. If $28.41 are paid for the use of $120 for 2 years . 
1 month and 27 days, what is the rate per cent. ? 

638. A gentleman deposited $625 in a savings bank, from 
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which he receives $8, 52 every 3 months what per cent. ~ 
interest does he receive? 

639. If I borrow $1020 for 1 year 6 months and 15 days, 
-and pay $85.75 interest, what is the rate per cent. ? 

640. A man built a vessel at the expense of $450000, 
and it brought him in $38,000 per year; what per cent. 
interest did-his money yield him? 

641. If a capitalist invests $18048 in railroad stock, and 
draws a quarterly dividend of $525.94, at what rate per 
cent. does he receive interest ? 


Quzstions.—What is tonnage? (227.) What is revenue? (228.5 
What are ad valorem duties? (229.) What are specific duties? 
(230.) What is an invoice? (231.) What is tare? (232.) What _ 
is leakage? (233.) What is breakage? (234.) What is gross weight? 
(235.) Whatis net weight? (236.) Give the analysis of finding the - 
amount of duty on an invoice of goods. (237.) What i niger? 
(288.) What is the principal? (239. = 


4 
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256. Prob. V.—Given the principal, interest and rate | 
‘per cent., to find the time. 
‘In how long a time will $348, at 7 per cent. iletesk, boats 

$00: ? 
MODEL OPERATION. 
1. $343 x .07=$24.01. 
2. $90--24.01=3.748 yrs.+-,=3 yrs. 8 mo. 29 da. 
" Anatysis.—1. If the interest of #1 for 1 year is $0.07, for 
$343 it is 843 times $0.07, which is $24.01. 
2: Tf, to gain $24.01, at 7 per cent., $343 requires 1 year to 


‘gain $90, it will require as many years as $24.01 are contained 


times in $90, which is 3.748+, equal to 3 years 8 months 29 
days. — ct Rae ere! 
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Therefore, it will require 3 years 8 months 29 days for $343 


to gain $90, at 7 per cent. 
I, 


Pike cl Yo” 
Norse.—Require the pupil to write a rule from the formula, 


Formuta : 


642. How long will it take $450, at 6 per cent., to ae 
$12.48 interest ? 

643, How long will it take $5040, at 7 per cent., Py gain 
$180.44 interest ? F 

644. How long will it take $9000, at 5 per cent., to gain 
$430.88 interest ? 

645. A man loaned $848.89 at 34 per cent., and received 
$98.56 interest; how long was it loaned? 

646. In what time will a given principal double itself at 
6 per cent. interest? at 7 per cent.? at 8 per cent.? at 
9 per cent.? at 5 percent.? at 4 percent.? at 54-per 
cent.? at 10 per cent.? at 6} per cent: ? 

647= In what time will $8648.50 amount to $9988, at 7 
‘y per cent.? | 

648. In what time, at 7 fer cent., will $1000 gain $100 

interest? — 

649. ae man loaned $8999.86 at 84 per cent., and re- 
ceived $1 68.50 interest ; how long was it loaned? 

650. In what time will $21000, at 6 per cent., gain 
$8460.43 interest ? 

Qurstrons.—What is rate per cent.? (240.) What is the amount? 
(241.) What is simple interest? (242.) What is compound inter- 
est? (243.) What is legal interest? (244.) Give the analysis of. 
finding the interest on a given principal for a given time. (245.) 
Write a rule from the analysis. Give the analysis of finding the in- 
terest on a given principal by the 6 per cent. method. (246.) Write 
a rule from the analysis. Repeat the table.-(247.) What are par- 
tial payments? (248.) What is an indorsement? (249.) Give the 
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Supremie Court rule for éasting interest, when pavkal payments ie 
been made. (250.) 


LHSSON LXXIX. 
257. COMPOUND INTEREST. 


258. Interest is added to the principal annually, 
semi-annually, or quarterly, as the parties agree.* 

What is the compound interest on $250 for 2 years 3 
months and 12 days, at 6 per cent. ? 


MODEL OPERATION. 

1. $250.06=$15; $250+$15=—$265, am’t Ist year. 
2. $265 .06=$15.90; B10} £265 = $200.00 Ree 
- year. : 
. $280:90 X.017=$4.775; $4.775 + $280.90= $285. pide 

‘am’t for 8 mo. 12 da. Bit « 

4, $285.675—$250=$35.675, compound interest for 2 
pee 3 months 12 days. ee: as 


ANALYSIS. eee If the interest on $1 for one year is on 06, om 
$250 it is 250 times $0.06, which is $15; $15 added to the 
principal equals $265, the amount. 

2. If the interest on $1 for one year is $0.06, on $265 it is: 
265 times $0.06, which is $15.90; this added to the Encinas 
equals $280.90, the amount. 

3. If the interest on $1 for 3 months and 12 days is $0. 017, 
for $280 90 it is 280.90 times $0.017, which is $4.'7'75, which | 
added to the principal gives $285.65. ‘ 

4, If the amount for 2 yrs. 8 mo. 12 da. is $285.675, and the. 
principal is $250, the interest is the difference of these num- 
bers, which is $35.675. 

Therefore, the compound interest on $250 for 2 yrs. 8 mo, 12 
da,, at 6 per cent., is $35.675. 

Formuta: A.—P.=1. 
* Nore —tti is not legal to receive compound interest, but if annual, sealed 


or quarterly interest is mentioned in the note, it can be collected when due, 
For table see Supplement, 


\ 
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(a.) Ruty.—I. Find the amount of the given principal 
for one year, and make this amount the principal for the sec- 
ond year. 

Il. Find the amount of this principal, for one year, and 
make tt the principal’for the third year ; and so continue for 
the given number of years. 

Til. Subtract the given principal from the final amount, 
and the remainder will be the required compgund interest. 

Quzstions.—How many elements in the problems in interest, and 
what are their symbols? (251.) Write a rule for problem I. from 
the formula. (252.) For problem I. (253.) For problem III. (254.)_ 


For problem IV. (255.) For problem V. (256.) What is compound 
interest? (257.) Give the analysis. (258.) Give the rule. (258., a.) 


LESSON LKXX. 
4 ie EXAMPLES FOR PRACTICE. 


651. ‘What is the compound interest on $100, at 6 per 
, cent. for 3 years 2 months and 18 days? © 
652, What is the compound interest on $800.63, at 7 per 
cent., for 4 years 2 months and 28 days? 
653. What is the compound interest on $2642.49, at 54 
per cent., for 5 years? 
654. What is the compound interest on $100 for 4 yas 
payable semi-annually ? 
655. What is the amount of $8064.21, at 9 per cent., for 
3 yrs. 9 mo. 8 days? 
- 656. What is the amount of $6840.29 for 4 yrs. 8 mo., 
payable quarterly ? 
657. What is the amount of $963.87, at 84 per cent., for 
4 yrs. 3 mo. 27 da., payable semi-annuAlly ? 
658. What is the compound interest on $428.75 for 5 
years 11 months and 25 days, at 44-per cent.?) 
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- 659. What is the compound interest on $2496.94, at 7 
‘per cent., for 5 years 7 months and 11 days? 
660. What is the compound interest on $962.48, at 6 per 
cent., for 4 years 8 months and 28 days? 
661. What is the compound interest-on $962.48, at 6 per 
cent., for 4 years 8 months and 28 days, payable quarterly? 


LESSON LXXXI. 


259, Discéunt is a deduction or allowance made 
tn the payment of a debt before it is due. Tts symbol is D. 
260. The Present Worth of a sum due at a fu- 


_ ture time without interest, is such a sum as, being placed at 


interest, will equal the given debt when it becomes due. 
The symbol i is P-W. ‘The terms present worth, discount, 
and debt, aré equivalent to principal, interest, and amount. 

‘ [hold a note of $320 against Mr. Jones: it is made pay- 
able in 2 years 3 months and 15 days, without interest ; what 


- 3s its present worth, the rate of interest being 8 per cent. ? 


What allowance must I make for its immediate hbase th 


MODEL OPERATION. 
1. $320-+-$1.184 = $270.422, P.-W. 
2. $320—$270.422—$49.578, D. ~ 


. Anatysts.—If the amount of $1 for 2 years 8 months 15 


' Saya i is $1.18}, the present worth of $1.18} is $1. > 


1. If the prénent worth of $1.18} is $1, the present worth 
of $320 is as many dollars as a 18} is contained times in $320, 
which are 270.422. 

2. If the present worth of $320 is $270.422, the discount 
will be the difference of these quantities, which is $49.578. 

7? * A. 
Extra =P-W. 
Tl. Forwona:* A. EW. =). 
rita I., and Il., correspond with the formulas of articles 254 and ts Tes- 


IL. Formuna ;* 


me 
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(a.) Rurz.—lI. Divide the debt by the amount of $1 for 
the given rate and time, and the quotient will be the present 
worth 

II. Deduct the present worth from the given debt, and the 
remainder will be the discount. 


» 


Quxstions.—Deduce a rule from the formula for Prob. I. (252.) 
From the formula for Prob. II. (258.) From the formula for Prob. 
TI. (254.) From the formula for Prob. IV. (265.) From the for- 
mula for Prob. V. (256.) Give the analysis of an example of com- 
pound interest. (258.) 


LESSON LXXXII. 

‘662. What is the present worth of $92.60, payable in 
40: days? 

663. What is the present worth of $62.22, payable i in 2 
months and 15 days? 

664. What is the present worth of $124.45, payable in 
2 years 2 months and 9 days, the rate of interest being 8 
per cent. ?- 

665. What is the discount pt $420.25, due 4 es and 

6 months hence? 

666. What is the discount of $678.45, due 2 years 4 

months and 18 days hence ? 


667. I bought $520 worth of goods on 1 year and 4 


months credit; what sum will pay the debt now? 

668. A man was offered for a farm $2244 in cash, or 
$2442 payable in 1 year and 8 months without interest; he 
chose the latter; how much did he lose, supposing the note 
to be discounted at the rate of 12 per cent. per annum? 

669. What is the discount on a draft for $1250, payee 
in 1 month and 15 days, at 44 per cent. ? 

670. What is the difference between the discount on 
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$250 for 1 year, and the interest on $250 for the same 
time ? 

671. I bought a bill of goods on 3 months’ eredit, amount- 
ing to $486.75. If the cash is paid at the time of receiy- 
ing the goods, how much ought to be deducted, the rate of 
interest being 7 per cent. ? 

. 672. What is the difference between the discount on 
$15000 for 3 years 4 months and 9 days, and the interest 
on $15000 for the same time,-both at 9 per cent.? 

673. What is the difference between the discount on 


$8000 for 2 years 9 months and 21 days, and the interest- 
_ on the same amount for the same time ? 


674. A young lady has a legacy of $4844, to be paid to 
her at 21 years of age; what should be the discount, the 
interest being 8 per cent., if the legacy is paid her when 


_ she becomes 18 years of age? 


675. I bought a bill of goods of $2800, one half on a 
credit of 6 months, and the other half on a credit of 8 


‘months. If payment is made at the time of the purchase, 
how much ought to be deducted, the interest being at 7 ber. 


cent. ? 


» Qusstions.—What is per cent. ? (183.) How may per cent. be 
expressed? (184.) Give the analysis of finding any per cent. of a 
number. (185.) Give the analysis of finding what per cent. one number 
is of another. (186.) Give the analysis of finding a number when a 
certain per cent, of it is given. (187.) What is an agent, or factor? 
(188.) What is commission? (189.) What is brokerage? (190.) 
What is a corporation? (198.) What is a charter? (192.) — 


LESSON LXXXIII. 
i BANKING. 
261. A Bankis a joint stock or incorporated com- 
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pany, organized for the purpose of receiving money on 
deposit, for loaning money, and for issuing promissory 
notes intended to circulate as money. 


262. Bank Discount is the amount charged by a 
bank for the use of money, and it is always paid in advance. 

263. A Promissory Note is a written engage- 
ment to pay a certain amount, either on demand, or at some 
future specified time, and in banking business generally 
draws no interest until due. , _ 

264. Bank Notes, or Bank Bills, are promis- 
sory notes without interest, issued by a bank and made pay- 
able to the bearer, on demand, in specie, at the bank which 
issued them. ‘They are circulated as currency, or money. 

265. Days of Grace are the three days allowed 
by law for the payment of a note after it becomes due. 

266. The Maturity of a note is the expiration of 
the time specified for its payment, together with the days 
of grace allowed by law. } 

267. The Proceeds of a note is the amountteceived 
for it when discounted at a bank, and this amount is equal 

to the face of the note after the discount is deducted. 

(a ) Norrs.—1. When a note is on interest, due at a future time, the amount at 
the time due, invluding 8 days of grace, is considered the face of the note. 

2. Banks are organized somewhat on the following plan: A and B propose to 
organize a bank; they first obtain a charter or privilege from the legislature, and 
then depusit bonds, public stocks, or other securities, to a certain amount, in the 
hands of a person appointed by government to receive them. They then issue 
notes to a certain amount less than that of the securities deposited for their re- 


demption, payable to the bearer on demand in specie at the bank. These notes 
circulate as money. 


Quxstions.— What is a firm? (191.) What is capital, or stock? 
(194.) What is a share? (195.) What are stockholders? (196.) 
When is stock said to be at par? (197.) When is stock said to be 
above par? (198.) When is stock said to be below par? (199.) 


« 
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@GS, To find the bank discount andthe proceeds of a. 
note. 
ae” What is the bank discount of $350, at 90 “hee what 
: are the proceeds ? 
MODEL OPERATION. 2 
_ $350 0.0153=$5.425, the discount for 93 days. 
' $350—$5.425=$344.575, the proceeds. 


TE.—It is the custom of banks to make the discount of a note equal to the 
e interest for three days more than the time specified in the note. Ilence the 


~@) Rox. i.—I. Compute the interest on the face of the note 
to maturity ; ; the result will be the bank discount. 

IL From the face of the note deduct the bank discount, 
and the remainder will be the proceeds. 


rere What i is the discount of a note of $375, at 90 om 
cata at a bank at 7 per cent.? 
_ 677, What are the proceeds of a note of $437, at 60 
‘days, discounting at a®bank, at 8 per cent.? ; 
678. What shall I receive from a note of $6 due i in 
80 days, discounted at 63 per cent. ? 
679. What are the proceeds of a note of $640, ae in 
90 days, discounted at a bank at 5 per cent. ? at 
: 680s I sold a quantity of merchandise worth $240, and 
in payment took a note for $275, at 90 days, which I had 
discounted at a bank; how much did I make by the’ nll 
tion? LA ~* 
681. A man paid $375 cash for a x of horses, and 
sold them Jaevbeenia ae a note af $00; ide book this 


4 he gain by the sale of s wa Res 
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682. Aman bought a house for $8741, and gave kis note 
at 90 days for that dmount; how much ready wees did 
his house cost him? 

683. A man sold a farm for $8471, and took Goi at. 
90 days for the amount; he had the note discounted at a 
bank; how much ready money did he realize from his farm? 


684. $300. New Orveans, La., Oct. 8, 1863. 


Ninety days from date I promise to pay to the order ~% 


of Luther Bryant, at the Farmers’ Bank, three hundred ~ 

dollars, value received. ‘ 
JouN Brown. 

_ This note was discounted Oct. 15, 1863 ; what were the 


proveiga? a ena 


685. $530. Bosron, Mass., Jan. 1, 1864. 
Nine months after date I promise to pay Allen Wild, 
‘or order, five hundred ont thirty dollars, with interest, value 
ae 
H. H. Wirrramson. 
This. ‘note was Sieosusted March 13, 1864, at 8 per cent. $ ‘ 
what were the proceeds? (See 267. 1 iy 


+ 
. 


Y LESSON LXXXV. _ 
269. To find the face of a note, when the proceeds, 
time and rate per cent. are given. 
For what amount must I draw my note, to vegeta $500 
at a bank, is at 90 days? 


* 


1. $1<0.015}= 


- MODEL OPERATION. : 
ae the discount on $1 for the given 


r 
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. Anatysis.—1. Find the bank discount of $1 for 98 days. 

2. Find the proceeds of $1 for 98 d#ys. 

3., Find the amount of the required note. 

If $0.9845 proceeds require $1 of the required note, $500 
proceed will require as many dollars as $0.9845 are contained 
times in $500, which are 507.872. 


Therefore, to realize $500 at a bank,. discounting at 90 days, 
my note must be drawn for $507.872. 
Norz.—Require the pupil to write a rule from the analysis. ‘ 
686. What should be the face of a note at 30 days, to 
- «realize $574, when discounted at 10 per cent. ? 
687. What must be the face of a note at 90 days, to 
realize $870, when discounted at 8 per cent.? 
688. What must be the face of a bankable note that, 
when discounted for 5 months, at 7 per cent., will have a 
present worth of $94.50? 
689. I sold a span of horses for $389 cash; should I 
- take a note for 2 months at 6 per cent., for how much must 
_ the note be drawn that by having it discounted I may real- 
izemy price? 
690. What must be the face of a bankable note which, 
when discounted at 3 months and 8 days, gives a present 
- worth of $528, the interest being 6 per cent. ? 
691. For what sum must I draw my note, so that the 
bank proceeds, at 7 per cent. at 60 days, may be $400? 
' 692. I bought, in New York, merchandise to the amount 
of $5387 cash. Not having the money, I gave my note, 
payable in 60 days; what must be the face of it, the dis- 
count being at 6 per cent. ? ; 
693. A merchant bought merchandise to the amount of 
* . $587 cash; what must be the face of a note on interest for 


3 months, that will meet the ae the discount ae at 
7 per cent.? 
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Quustions.—What is the market value of stocle? (200.) What 
is a dividend? (201.) Give the analysis of the operation of finding 
the commission on any amount or quantity. (202.) Give the analy- 
sis of finding the commission, when deducted from the remittance. 
(208.) Give the analysis of, finding the value of stock when at a 
premium or discount. (204.) Give the analysis of finding what 
quantity of stock can be purchased for a certain sum. (205.) 

a ' 
LESSON LXXXVI. 


EXCHANGE. 


270. Exchange is the process of remitting value 
from one place to another by means of written orders. - : 

271. A Bill of Exchange is a written order ad- 
dressed to a person residing at a distance, directing him to 
pay to the person in whose favor the bill is drawn or his 
order, a certain sum of money, at a given time. 

272. The Drawer, or Maker, is the person who 
draws the bill, or orders the money to be paid. 

273. The Drawee is the person who is ordered to 
pay the bill. 

274. The Payee is the person to whom the bill is 
ordered to be paid. 

275. The Buyer, or Remitter, is the person who 
purchases a bill of exchange. 

276. An Acceptance is the promise of the drawee 
to pay the bill when due, and it is usually made by writing 
, accepted and the signature of the drawee, on its face. 

277. An Indorsement, of, a bill is a writing upon 


(a.) Norz.—When the payee simply writes his name on the back of the bill, it 
is transferable to bearer ; Bee if he prefixes to his signature “ Pay to the order of 
Jolin Edmonds,” then the billis transferred to Mr. Edmonds, who, when he col- 
lects it, must in turn indorse it, Indorsers are separately responsible for the 
amount of the bill in case the @rawee fails to make payment, A bill made pay- 
able to bearer may be transferred without indorsement, 4 

; pe ae 
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its back, by which the payee transfers the bill to anothes 
person. 

278. A Domestic Bill is one whose drawer and 
drawee reside in the same country or state. 

279. A Foreign Bill is one whose drawer and 
drawee reside in different countries or states. 

280, The Course of Exchange is the variation 
between the face of a bill and its cost. It may be either at 
a premium or at a discount. 

2811, Exchange is said to be at par when the cost 
_ equals the face of the bill. 

282. Exchange is said to be at a PREMIUM, or ABOVE 
PAR, when the cost is greater than the face of the bill. 

283. Exchange is said to be at a DISCOUNT, or BELOW 
PAR, when the cost is less than the face of: the bill. 

QueEstions.—What is discount? (259.) What is present worth? 
(260.) What is a bank? (261.) What is bank discount? (262.) 
What is a promissory note? (263.) What are bank notes? (264.) 
What are days of grace? (265.) What is the maturity of a note? 
(266.) What are the proceeds of a note? (267.) What is consid- 


ered the face of a note when on interest? (267.,a.1.) How are 
banks organized? (267., a. 2.) 
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284. To find the cost of a draft in domestic exchange 
_ when at a premium or at discount. 
Rocuester, N. Y., Mar. 13, 1864. 
At sight pay to John Clark or order five hundred and 
fifty dollars, value received, and charge the same to our 
account. J 


. 


F. SHaw & Co. 
To Messrs. Danie Parks & Co., ae 


Washington, D. C. 
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What is the cost of the.above draft, the rate of exchange 
being 3 per cent. discount ? 


MODEL OPERATION! 
1. $1—$0,03= $0.97, cost of $1. 
2. $550 0.97 = $533.50, cost of draft. 


Anatysis.—l. If the exchange is at 3 per cent. discount, $1 
will cost the difference between $1 and $0.03, which is $0.97. 

2. If $1 costs $0.97, #050 will cost 550 times $0.97, which 
are $533.50. 

Therefore, at 3 per cent. discount, a draft of $550 will cost 
$533.50, 


(a.) Rure.—lI. Find the cost of one dollar by adding the © 
_ per centage to one dollar, when at a premium ; or subtract- 
ing it from one dollar, when at a discount. 

II Multiply the cost of one dollar by the face of the pty 
and the product will be the cost required. 


CuaresTon, S. C., Aug. 9, 1864. 
_ Sixty days after sight, pay to J. H. Zelie or bearer, four 
hundred eighty dollars, value received, and charge the same 


to the account of 
L. C. G. Ksamvxe. 


To Wm. H. Arsro, 
.New York City. 
_ What is the cost of the above draft, at 5 per cent. pre- 
mium ? 
: MODEL OPERATION. 


$1 Rs: 01225— $0. 98775, the proceeds of $1 for the given 
rate and time. 7 

$0.98775-+.05=$1.03775, the cost of: $1 of the draft. 

 $1.03775 X 480=$498.12, the cost of the draft. 
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Ananysis:*—1. If the bank. discount of $1. at the given rate 
and time is $0.01225, the proceeds of $1 will be the difference 
between $1. and $0.01225, which is $0.98775. ~ 

2. If the proceeds*of $1. is $0.98775, and the rate of ex- 
change is 5 per cent. premium, the cost of $1. wil) be the sum 
of $0.98775 and $0.05, which is $1.03775. 

8. If the cost of $1. of the draft is $1.08775, the cost of 
$480. will be 480 times $1.03775, which is $498.12. 

Therefore, the cost of a draft of $480. 60 days after sight, 
exchange being at 5 per cent. premium, is $498.12. / 


- When the draft is on time after sight we have the fol- 
lowing 


(6.) Ruie.—I. Find the proceeds of $1. at the given rate 
_ and time, including 3 days of grace. 

Il. When the rate of exchange is at a premium, add the 
rate per cent. to the proceeds ; if at a discount, subtract the 
rate per cent. from the proceeds, which will give the cost of 
$1. : 

LiL. Multiply the cost of $1. by the face of the draft, and 
the result will be the cost of the draft. 2 


Qurstions.— What is profit and loss? (206.) Give the analysis of 
finding the amount of gain or loss, the cost and gain or loss per cent. 
being given. (207.) Deduce a rule from the analysis of finding the 
gain or lgss per cent., when the cost and selling price are given. 
(208.) Deduce a rule from the analysis of finding the selling price, 
when the cost.and gain or loss per cent. are given. (209.) Deduce 
a rule from the analysis of finding the cost, when the selling price 
and gain or loss per cent. are given. (210.) What is insurance ? 
(211.) What is the insurer? (212.) Whovare the insured? (213.) 
What is a policy? (214.) What is tlre premium? (215.) 

*Norns—1 Since time is allowed on the draft after it is presented for payment, 


it must. suffer discount from sale in a bank: consequently bank discount must be 
deducted aad 


2 Tm practice drafts are usually drawn at sight 30, 60, or 9 days. iad each a1 are 
quoted at a certain per cent premium or discount 
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EXAMPLES FOR PRACTICE. 


694. New Orteans, La., Jan. 8, 1864. 
At sight pay to J. S. Herbert or order eight thousand 
forty-eight dollars, value received, and charge the same to 


our account, : 
A. B. Cont & Co. 


To Messrs. Coartes F. Mawsery & Co., 
New York City. 


What is the cost of the above draft, the rate of exchange 
being 4 per cent. discount? 


695. PHILADELPHIA, Pa.,, Bow 8, 1864. 

Thirty days from sight. pay to Sanford Landt or order 
nine hundred eighty dollars, value received, and charge the 
same to our account. : 
: Lypmen A. Parks & Co. 
To Messrs. Ors T. Hatt & Co., 

New Orleans. 

"What is the cost of the above aratt 's at 4 ee cent. pre- 

mium? 


696. A merchant in Chicago wishes to remit a draft of 
$2000 to his agent.in New York; what will it cost, ex- 
-ehange being at 3 per cent. premium ? 

697. What will be the cost of a Charleston draft on New 
York for $550, exchange being at 10 per cent. premium ? 
698. What i is the cost of a New York draft on Savannah 

for $8646, exchange being 15 per cent. discount? 
699. A. merchant in Richmond, Va. orders goods from 
New York to the amount of $5000, which amount he re- 
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mits by draft, exchange being at 7 per cent. premium ; what 
will the goods cost him in’ Richmond? 

700. A merchant in Mobile wishes to remit $387.88 to 
Charleston ; what will a draft cost, at 23 per cent. discount? ~ 

701. What is the amount of a bill on New York that 
$3674 will purchase, if ae is at 6 per cent. dis- 
count ? 

702. What is the amount of a bill on Montgomery that 
$387.43 will. purchase, if exchange is at 6 per cent. pre- 
mium ? . 


. LESSON LXXXIXx. 


285. To find the cost of a Foreign bill of exchange, 
when at a premium or at a discount. 

286. In all bills of exchange on England, the pound 
sterling is reckoned at its former, or nominal value of $44, 
instead of its present value of $4.86. The real value is 94 
_per cent. above the nominal value. , 

287. In all bills of exchange on France, the franc is 
reckoned at the value of $0.186. 


TABLE OF EXCHANGE. 


£1 = $4.444+-, nominal value. 
£1 = 4.86, true value. 
_1Franc= .186, value of exchange. 


’ (a.) Notrs.—1. Bills of exchange in England are drawn in pounds, shillings and 
pence, and exchange is quoted at a certain per cent. upon the nominal yalue; 
hence, 9 per cent. premium is really par value, and 10 per cent, premiumis | 
really 4 per cent. premium. 


2. Bills of exchange on France are drawn in francs, and exchange is quoted at so 
many franes and centimes to the dollar. 


8. Foreign bills are usually drawn in sets of the same tenor, and date, each con- 
taining a condition that it shall be payable only while the‘others remain unpaid. 

Qunstrons.—Deduce a rule from the analysis of finding the pre- 
mium, when the amount and rate per cent. are given. (216.) What 
is a tax? (217.) How are taxes asseased ? (218.) How is a poll 


inet 
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tax estimated? (219.) What is real estate? (220.) What is personal 
property? (221.). What is an inventory? (222.) What is the 
method of assessing taxes? (223.) What are duties? (224.) What 
is a custom house? (225.) What is a port of entry? (226.) Whatis 
tonnage? (227.) What is revenue? (228.) How are ad valorem 
duties estimated? (229.) How are specific duties estimated ? (230.) 
What is an invoice? (2381.) 


LESSON XC. 


288. To find the cost of a bill‘of exchange on Eng- 
land, when at a premium, or at a discount. 


£347. 7s. 8d. New Yorks, Oct. 13, 1864. 
At sight of this my first of exchange (the second and 
third of the same date and’ tenor unpaid) pay to L. K. Den- 
nis or order three hundred forty-seven pounds seven shil- 
lings eight pence, value received, and place the same to my 


account. 
. Jonas J. JONES. 


To Messrs. Rotuscuitp & Co., 
London, England. 
What is the cost of the above bill, when exchange is 
quoted at 43 per cent. premium? 


MODEL OPERATION. 


1. 847£. Vs. 8d.=347.388£. 

2. 1£.+.48£=1.48£., the cost of 1£. of the bill. 

Se 1.43£. 347.388 = 496.764£., the cost of the bill. 

A, 496.764£. x 44 = $2207.84, the cost in U. S. Oke 


Anatysis.—1. 347£. 7s. 8d. equals 847.3882. , . 

2. If the rate of exchange is 48 per cent. premium, £1. will 
cost the sum of 1£. and .48£., which is 1.43£. an 

3. If t£. costs 1.48£., B47, 388£. will cost 347.888 times . 
1.48£., which are 496.7 642, the cost of the bill. 


Pa 
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4. If 1£. costs $44, 496.764£. will cost 496.764 times $44, 
which are $2207.84, the cost in U. S. currency. 

‘Therefore, the bill of exchange on England, when exchange is 
at 43 per cent. premium, will cost $2207.84. 

(a.) Rute.—I. Multiply the amount of the bill expressed 
in pounds and decimals of a pound by the cost of one pound 
at the given rate of exchange, and the product oe be the cost 
of the bill. : 

Il. Multiply the cost of the bill by $44, the eecl value 
of a pound, and the result will be the cost of the bill in dol- _ 
lars. ; 

703. What will be the cost in U. S. currency of a bill 
of exchange on Liverpool of 371£. 8s. 9d., the rate of ex-' 
change being 25 per cent. premium? — 

704. Yhat will be the cost of a bill of exchange on Lon- 
don of 321£. 2s. 3d., the rate of exchange being 6 per cent. 
premium ? 

-705. I wish to remit 347£. to my agent in Manchester; 
what will a bill of exchange cost in New York, the rate of 
exchange being 20 per cent. discount? 


_ LESSON XCI. 


289. To find the amount of a bill of exchange on 
England, which can be purchased for a given sum of U. S. 
currency. 

_ What is the amount of a bill of exchange on Liverpool, 

‘which I can purchase for $1000, the rate of exchange ° 

being 11 per cent. premium? 

MODEL OPERATION. 

1. 1£.4.11=1.11£., the cost of one pound. 

2. 1.11 $44=—$4.938, the cost of 1£. in U. S. currency. 
“ 8. 1000 + $4,933 =£ 202.7163,=£ 202 + 14s,43d., the 
amount of the required bill. 


\ aes: se 
re : * . 
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Anatysis.—1. Find the cost of 1£. 

2. Find the cost of 1£. in U. 8. currency. 

8. Find the amount of the bill. 

If $4.933 at the given rate of exchange are Pent to pur- 

.chase 1£.; as many pounds can be purchased for $1000 as 

$4.933 are contained times in $1000, which are 202.7163, equal 
to 202£. 14s. 3d. 

Therefore, $1000 will purchase a bill of exchange in Liver- 
pool to the amount of 2022. 14s. 3d., if the rate of exchange 
is 11 per cent. premium. e 


(a.) Rute.— Divide the given sum by the value of one 
pound at the given rate of exchange, and the quotient will 
be the amount in pounds and decimals of a pound. 


706. I wish to make a remittance to London of $4673, 
exchange being at 83 per cent. premium; what is the 
amount of the bill that I can remjt for that sum? 

707. A merchant wishes to send $4834 to his agent in 
Liverpool, with which to purchase goods; what is the 
amount of the bill which he can remit for that sum, the ex- 
change being 374 per cent. premium ? 

708. What is the amount of a bill of exchange on 
London, that I can purchase for $3783, exchange being at 
13 per cent. premium ? 


Quustions.—What is tare? (232.) What is leakage? (238.) 
What is breakage? (284.) What is gross weight? (235.) What is 
net weight? (236.) Deduce a rule from the analysis for finding the 
amount of duty on an invoice of merchandise. (237.) What is in- 
terest? (238.) What is the principal? (239.) What is the rate per 
cent. ?_(240.) What is the amount? (241,) What is simple inter- 
est? (242.) What is compoufid interest? (243.) What is legal in- 
terest? (244.) Deduce a rule for finding the interest on a given 
principal at a given time at a given per cent. (245.) . 


298 ' PER CENTAGE. 


LESSON XCH. 
290. To find the cost of a ball of exchange on France. 
‘What must be paid for a bill on Paris of 234.31 francs, 
exchange being 5.15 francs per dollar? 


MODEL, OPERATION. 
234.31 fr.+-5.15 = $45.497, the cost of the bill. 


(a.) Anatysis.—If 5.15 fr. cest $1, at the given rate of ex- 
change, 234,31 fr. will cost as many dollars as 5,15 fr. are con- 
tained times in 234.31 fr., which are 45.497. 

Therefore, a bill of Sethanee on Paris, of 234. Bt fr., at 5.15 fr. 
per dollar, will cost $45.497. 


* 709. What must be paid for a bill on Paris of 34087 
francs, the exchange being 514 franes per dollar? 

710. What is the value of a bill on Paris of 83090 fr., 
exchange being 11.31 francs per dollar ?: 

29. To find the amount of a bill on France, that can 
be purchased for a given sum of U. S. currency. 

T wish to remit $500 to Paris; what will be the amount 
of the bill in francs, the exchange being 7.5 fr. per dollar ? 


MODEL OPERATION. 
5007.0 fr.=8750 fr., the amount of the bill. 


a 


(a.) Anatysis.—If $1 at the given rate of exchange will pur- 
chase 1.5 fr., $500 will purchase 500 times 7.5 fr, which are 
8750 fr. “ 

Therefore, $500 will purchase a bill to the amount of 3750 fr., 
when the exchange is 7.5 fr. per dollar. 


711. A merchant has $1374 with which to purchase a 
bill of exchange on Paris; what will be the amount, the 
exchange being 5.14 fr. per dollar? 
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712. What will be the amount of the bill of exchange on 
Paris that can be purchased with $5000, exchange being 
13.14 fr. per dollar ? : 


Quxstions.—Deduce a rule from the analysis for finding the inter- 
est on a given principal, for a given time, at a given per cent., by 
the 6 per cent. method. (247.) What are the established rates of 
interest in the several states? (244., a.) Whatis a partial payment? 
(248.) What is an indorsement? (249.) What is the Supreme 
Court rule for finding the amount of interest on notes, when partial 
payments have been made? (250.) 


LESSON XCII. 
EQUATION OF PAYMENTS. 


292. Equation of Payments is the process of 
finding the tzme in which several amounts due at different 
times without interest may be paid without loss to either 
party. 

- 293. The Term of Credit is the time from the 
incurring of the debt to the date at which it becomes due. 

294. The Equated Time is the date at which the © 
several debts may be paid without loss to either debtor or 
ereditor. _ ‘ 

- 295. An Account is a statement of items, or a 
record of mercantile transactions. 

296. The Balance of an account is the difference 
between the debits and the credits. ° 

297. To find the equated time of payment of an ac- 
count, when the items are reckoned from the same date. - 

On Mar. 1, 1864, I owe Mr. Blore 3 dollars to be paid 
in “3 months, 5 dollars to be paid in 8 months, and 12 dol- 
lars ‘to be paid in 9 months; at what time may I pay the 
whole amount without loss to either party ? 
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MODEL OPERATION. 
$ 33 (mo.)=$1X9 (mo.) 
$ 58 (mo.)=$1 40 (mo.) 
$129 (mo.) = $1 108 (mo.) 


$20 157 mo.-+-20=7.85=7 mo. 25 da. 
Mar. 1, 1863-4-7 mo. 25 da.=Oct. 26, 1863, Ans. 


Anatnysis.*—1, The interest of $3 for 8 mo. is equal to the 
interest of $1 for 3 times 2 mo., or 9 mo. 

2. The interest of $5 for 8 mo. is equal to the interest of $1 
for 5 times 8 mo., or 40 mo. 

.8. The interest of $12 for 9 mo. is equal to the interest of 
$1 for 12 times 9 mo., or 108 mo. - 

4. The interest of $3, $5, and $12, to the times of their pay- 
ment is equal to the interest of $1 for the sum of 9 mo., 40 nio., 
and 108 mo., (157 mo.) 

5. If $1 requires LB mo. to gain a certain amount of inter- 
est, $20 will require 3 of 157 mo., which is 7.85 mo., onal 
T mo. 25 da., which is the average term of credit. 

6. '7 mo. and 25 da. after Mar, 1, 1868, falls on Oct. 26, 1805, ; 
which is the equated time of Paria 


(a.) Rutn.—I. Multiply each payment by the time to the 
date at which it becomes due, divide the sum of the pro- 
. ducts by the sum of the payments, and the result will be the ad 
average term of credit. : 

II. Add the average term of credit to the date at which oe 
items become due and the sum will be the equated time. 

Quustions.—What, is. the rule for computing bank discount? 
(268., a.) What is the rule for finding the proceeds? (268.,a.) De- 
duce a rule from analysis for finding the face of a note, when ‘the 


*Norns,—This method of averaging accounts is used on the principle of bank 
discount ; that is, that the discount equals the interest. 


2. When a payment is to be made down it has no product, but # must be 
added to the other payments, 


a or ' 
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proceeds, time, and rate per cent. are given. (269.) What is ex- 
change? (270.) What is a bill of exchange? (271.) What is the 


drawer? (272.) 
LESSON XCIV. 


eta, ‘Harrrorp, Conn., July 17, 1864. 
J. H. Heavy, 
Bought of H. Trrzson & Co. 


9 hhds. of molasses, @ $0.57 per gal., on 2 months ; 


31 bbls. of sugar, @ $25 on 3 months ; 
25 bbls. of flour, @ $12 on 4 months; 
13 chests of tea, @ $50 _ on 6 months, 


What is the equated time of paying the entire bill? 

714. Theodore Church sold a farm for $4000, $1000 of 
which was to be paid down, $375 to be paid in 3 months, 
$2275 in 1 year, and the remainder in 2 years; he after- 
ward agreed to take a note; for what time must the note 
be given ? 

298. To find the equated time of an account when the 
ms are reckoned from different dates. 
What is the equated time of the following bill? 


New York, Jan. 1, 1863. 


F. Smorons, 


1863. To.L. G. Hammonp, Dr. 
shee Aug. 3, To Cash, $500. 
«“ 19, “ Mdse. on 3'mos., $375. 
4 . Sept. 11, “ Cash, . $590. 
. p Dec. 25, “ Mdse. on 9 mos., $100. 
: an OPERATION. 
J (da. (da.) (8.) 
‘Due Mga "8, $500 d= $1x0 103376--1566= oes 
“ Nov. 19, $8375 x 106=$1 x 39750 i 


“ Sept. 11, $590 38=$1x22420 Aug. 3, 1863, +66 da.) 4. 
1864. =Oct. 9, 1863. 
“ Sept. 25, $100x412=$1 x 41200 

$1565 103370 — 


*Norz.—When the remainder equals or exceeds a half « day, add it When less, 
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_ Aynatysis.—l. For convenience we select the earliest date at . 
which ‘any of the items becomes due from which to calculate 
the terms of credits, which is Aug. 3, 1863, consequently $500 
has no credit, 

2. If $375 is payable 3 months from Aug. 19, it must become 
due Noy. 19, and the credit extends from Aug. 3, to Nov. 19, 
which is 106 da.; and the credit of $375 for 106 da. is ha to 
the credit of $1 for 39750 da. 

3. If $590 is due Sept. 11, the credit extends from Aug. 3, 
to Sept. 11, which is 38 da.; and the credit of $590 for 38 da. 
is equal tosthe credit of $1 for 22420 da, 

4. If $100 is payable 9 mo. from Dec. 25, 1868, it must be- 
come due Sept. 25, 1864; and the credit extends from Aug. 3, 
1863, to Sept. 25, 1864, which is 412 da.; and the credit of 
$100 for 412 da. is equal to the credit of $1 for 41200 da, 

5. The credit of $1565 (the sum of the items) to the times 
of payment is equal to the credit of $1 for 103370 da. be sum 
of the credits of $1.) 

6. If the credit of $1 requires 103370 da. to be worth a cer- 
tain sum; to equal the same sum, $1565 will require ;j55 of 
108870 da., which is 66 da., the average term of credit. 

7. The 66th da. after Aug. 8, 1863, is Oct. 9, 1863. 


Therefore, the equated time of payment is Oct. 9, 1863. 


(a.) Rute.—I. Assume the earliest date at which any of — 
the items become due, from which to calculate the terms of . 
credit. 

Il. Calculate the terms of credit from this date to the time 
when each ttem becomes due. 

IM, Multiply each item by its own term of credit ; divide. 
the sum of the products by the sum of the items, and the quo- 
tient will be the average term of credit. 


as 
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' For convenience in finding the number of days between 
two dates we give the following 


Jan.| Feb. | Mar. 
Z| 32 | 60 
2| 33 | 61 
3| 34 | 62 
A! 35 | 63 
5&| 36 | 64 
G| 37 | 65 
7| 388 | 66 
8} 39 | 67 
9} 40 | 68 

10D) 41 | 69 

in| 42) 7 

U2} 43 | 71 

13) 44 | 72 

h4| 45 | 73 

LS} 46 | 74 

16) 47 | 75 

17) 48 | 76 

23/49 | 77 

JED) 59 | 78 
7} 23) 51. |.79 

Qi} 52) 8) 

22/53 | 81 

2B) 54] 82 

Zh) 55 | 83 

25| 56 | 8t 

2S| 57 | 85 

27) 58 | 86 

2s| 59 | 87 

29 88 

39d 89 

3l 90 


Apr. 
91 


"92 


93 

94 

95 

96 

97 

93 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
m3 ky 
118 


; 119 


120 


May. 


121 
122 
123 
124 
125 
123 
127 
123 
129 
13) 
131 
122 
133 
134 
135 
136 
137 
138 
139 
14) 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 


151 


(6.) TABLE. 


June. 


152 
153 
154 
155 
156 
157 
158 
159 
169 
161 

162 

163 

164 
165 

165 

167 

163 

169 

170 
171 

172 
173 
174 
175 
176 
177 
178 
179 
180 
181 


July. | 


182 
183 
184 
185 
186 
187 
188 
189 
19) 
191 
192 
193 
194 
195 
196 
197 
198 
199 
290 
201 
292 
293 
204 
295 
206 
207 
208 
209 
210 
211 
212 


Aug. 


213 
214 
215 
216. 
217 
218 
219 
220 
221 
222 
223 
224 
225 
223 
227 
228 
229 
230 
231 
232 
233- 
234 
235. 
236 
237 
238 
239 
240 
241 
242 
243 


Sept. 


244 
245 
146 
247 
248 
249 
250, 
251 

252 
2538 
254 
255 
256 
257 
258 

259 

26) 
261 
262 
263 


264 
265 
266 
267 
268 
269 
270 
271 
272 
273 


Oct. 


274 
275 
276 
277 
278 
279 
280 
281 

282 
2838 
284 
285 

286 
2387 

283 


“239 


29) 
291 
292 
293 
294 
295 
296 
297 
298 
299 
800 
301 
3802 
808 
3nd 


Nov. 


305 
806 
807 
808 
309 
310 
311 
812 
813 
314 
815 
316 
317, 
318 
#19 
820 
321 
322 
323 
824 
825 
326 
827 
328 
329 
330 
331 
332 
333 
334 


Dec. 


335 
336 
337 
338 
339 
340) 
3841 
842 
343 
344 
845 
846] 


847 


348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 


Nores.—To find from the above table the number of days between two dates, ig 


given the following 


(a.) Rote.—I. When the dates are in the same year, subtract the 
number of days in the place of the earlier.date from the number of 
days of the later date; the result will be the number of days required. 

II. When the dates are in consecutive years, subtract the number of 
days in the earlier date from 365, and add to the remainder the num- 
ber of days in the place of the later date; the result will be the num- 

‘ ber of days required. , 

(b.) When the year is a leap year, add one day to the result. 

; 14 . 
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What is the interest of $4374. for 250 days? 


yer Ae ON. 


By the table s4000 give a3. 33 for 200 days 
« 33.83 * 50. 
300 “ 10.00 « 200 « 
& “ 9.50 &“ 50 “ 
70 “ 2.8336 200 « 


“eK - 5836 50 « 
As ‘ 38 = 2005 © 
ec .033 “ 50 is 


a 


$4874. “ $182,242 250 « 


Qurstrons.—Who is the drawee ? (273.) Whois the payee? (274.) 
Who is the buyer, or remitter? (275.) What is an acceptance? 
(276.) What is an indorsement? (277.) What is an inland bill? 
(278.) What is a, foreign bill? (279.) What is the course of ex- 
change? (280.) What.is par of exchange? (281.) When is ex- 
change said to be at. a premium? (282.)- When is it said to be ata 
‘discount? (283.) Give a rule for finding the. cost of a sight draft. 
(284., a.) When the draft is on time? (284., 0.) 


LESSON XCV 
EXAMPLES. FOR PRACTICE. 


715. Spymovr A. BrunpDIGE, _ 
To James Nyxzs, Dr. 


1863. 

Jan. 1, To Mdse:, $347 
« 18, © “~  on8 months, 463 
Aug. 11, “ Cash, 300 


Nov. 23, “ Mdse. on 60 days, 463 
At what time is the whole bill due? 


La ee 
es Pie ae 
Fs ae - 
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716. Witiram Waits, 
To Seymour A. BrunpicGE, Dr. 
1864. 
Jan. 3 To 30 yds. Broadcloth @ $5.00 
“97 « 375 “ “Calico 2 @ 15 


July 13 “ Cash, $375 
Sept. 11°“ 400 yds. Carpeting @ $0.50 
Oct. 138 “ Mdse. on 30 days, $300 


At what date will the amount of the above hill become 
due? 
717. James GILBERT, JR., 
To Frank. BusHneLi & Co., Dr. 
1862. ; 
Apr. 13, To Cash $400 
, June 11, “ Mdse. on 3 months, 800 _ 
Aug. 13, “ “ on60days, 500 
Oct. 27, “ Cash, 875 
1863... : 
Feb. 23, “ Draft, 90 days,* 500 
If the above bill be settled by note, from what date ought 
it to draw interest ? 


718. Joseru Nye, 
To Hatt, Coapwick & Co., Dr. 


1864. 

Feb. 3, To 325 bu. of Wheat, @ $1.20 
Apr. 15; “<467 -+ DRG 
‘dune 11, * 520 “ 6 Saal? 
Sept. 13, “ 420 « ae Ci en apd 
INoy. 29; 825 “ bs @ 1.114 


" What is the equated time of payment of the above ac- 
count ? 


*Nore. —Add the customary three days of grace to the term of credit of the 


iy, 
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719. I wish to ascertain the time of payment of the fol 
lowing account with Theodore Lyon & Co. 

1864. 
Jan. 30, 87 yds. Broadcloth, @ $3.50 on 3 months. 
Feb. 11, 25 bales Cotton cloth, @ 21.30 “ 60 days. 
June 13, 9 tons Iron, @ 50. “ 4 months. 
Sept. 27, 14 ewt. Sugar, @ 9.380 “ 90 days. 


LESSON XCVI. 
299, To find the equated time of the balance of an 
account whén the items are reckoned from different dates. 


What is the date at which the balance of my account 
with O, H. Hall & Co. will become due? 


Dr. O. H. Hatt & Co. Cr. 
1864. || 1864, 

Jan. 3/To Mdse. on 30 da.|/300| ||Apr. 11|/By Mdse. on 90 da. 500 
SO nee AOD EM 400 i Fane 10)" 1300 
Apr. 5} ‘ Cash, 350/50 |Sept. 13 “ Cash, 1450 50 
Nov. 217| ‘‘ Mdse. 4001 |Dec. 12] “ Draft 60 da. _ 1500 


MODEL OPERATION. 


Dr. Cr. 
Due. (da) (da.) Due, a.) 
Feb. 2, $300 x0 =81X ¢ July 10. $500 seis #1X 79000 
Apr 30, 400 87 = 1X 34800 Junel0- 800 128= 1X _38400 
‘ * 8504 62. i asl Sent 13, 4503 $<223= 1100462 
‘ov. ‘ —# i 
ee moe ie Feb. 13, 500 376, 1><188000 
1. , > 7% ~~ FBT 2 ee 
bias $1750.50 405862 
1450 50 175781 


#300 2380131 
230131—300= 767 da 
Feb 2, 1864+767 da = Mar. 10, 1866, Ans. 


(a.) Axatysts.—1. For “convenience asswme Feb. 2, the ear- 
liest date at which any of the items become due, from which to 
calculate the terms of credit. 


eT ee Lae > i < 
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2. On the debit side of the account, the term of credit of 
$1450} (the sum of the items) to the dates at which it becomes 
due is equal to the credit of $1 for 175731 days (the sum Be the 
products.) 

8. On the credit side of the account, the term of credit of 
$1750.50 (the sum of the items) to the dates at which it becomes 
due is equal to the credit of $1 for 405862 days (the sum of the 
products. ) 

4, On striking the balance, I find that I owe O. H. Hall & 
Co. $300, but as he has had the use of $1 for 230131 days more 
than myself, I ought to retain the balance of $300 until the 
eredit is one of equity.” 

5. If $1 requires a term of credit te 230131 days to be worth 
a certain interest, $300 will require 51, of 230131 days, which 
is 767 days, to be worth the same interest; hence I must retain 
the balance for 767 days after the ahieed date, which is Mar. 
10, 1866. 

Therefore, the balance of $300 will become due Mar, 10, 
1866. 


‘What is the date at which the balance of my account 
with E. W. Brewer will become due, and what will be the 
cash balance Jan. Ist, 1864? 


E. W. Brewer. 


1863. 1863. 

Apr. 9/To Mdse. 800} || June 10/By aids 200) 
Janey 7) See 500 Sept, 5] ‘* Cash, 300, 
Aug. 3} 350|_ || Nov. 11] = # 100 


Dec. 11| “ Cash, 200| || Dec. 21] * . # 400 


810 PER CENTAGE. 


x 
MODEL OPERATION. 
Dr. : Cr. 
‘Due (da.) (da) | Due. (da.) 
Apr 9 $300xX0 =$1x< 0 June l0 £200*62 =$1x 12400 


Aug. 3 850X116= 1 40600) Nov. 11 100X216= 1X 21600 


June 7 600X59 =i5 29500 Sept. 5 3800x149= 1X 44700 
Dee. 11 200K246—= 1X 49200 | Dec. 21 400256 = 1102400 


$1350 119800 $1000 181100 
$1000 119800 
$850 61800 
443.0003 = 0733 61800 — 850=177 days. 
et Apr. 9, 1863—177 days equals Oct. 14, 1862. 
2450 The number of days between Oct. 14, 1862, and 


—— Jan. 1, 1864, is 443 days. 
25 841, interest. 
850 


$375.84, Cash balance, Jan. 1, 1864. 


@,) Anatysis,—1. Find, as in the previous example, the sum 
of the items and also the sum of the products on each side of 
the account. 

2. On striking the balance I find that E. W. Brewer owes me 
$350, but, as he has had the use of $1 for 61800 days more ' 
than myself, he ought to pay the balance of $350 soon enough 
_to make the credit one of equity. 

8. If $1 requires the term of credit of 61800 days to be worth 
a certain interest, $350 will require ,4, of 61800 days, which 
is 177 da. to be worth the same interest; hence I ought to re- 
ceive the balance of $350 177 days before the asswmed date. 


4, Therefore, the balance will become due 177 days before 
Apr. 9, 1863, which is Oct. 14, 1862. 

5. If the balance of $350 becomes due Oct. 14, 1862, it must 
have been on interest from that date to Jan. 1, 1864. The num- 
ber of days between these dates is 443, and the interest of 
$350 for this time is $25.841, which added to $350 gives the 
cash balance of $375.84, 


mi - say eae | le *\ 
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(c.) Rure.—I. Find the time when each item of the ac- 
count ts due, and their respective amounts. 

II. Assume the parwiest date at which any of the items 
of the account become due, and rrom 1° calculate the terms 
of credit. 

IIL. Multiply each item by tts own term of eredit, and di- 
vide the balance of the sum of the products by the balance of 
the sum of the items of the accoynt; the quotient will be 
the interval of time, which must be reckoned from the As. 
SUMED DATE FORWARD, when the balances are on the same 
side of the account, but BACKWARD from the ASSUMED DATE, 
when the balances are on opposite sides of the account: this 
will be the date at which the balance becomes due. 

IV. When the balance of the account becomes due BEFORE 
the time of settlement, calculate the interest at the given per 
cent. for the interval of time between the date at which the 
balance becomes due and the time of settlement; add it to 
the balance: the result will be the cash balance. 

V. When the balance of the account becomes due AFTER the 
time of settlement, calculate the BANK discount on the balance 
at the given rate per cent., for the interval of time between 
the settlement and the date at which the balance becomes 
due; deduct it from the balance of the account: the re- 
mainder will be the cash balance. 


Qusstions.—Give the rule for finding the cost of a bill of ex- 
change on England, (288.,¢.) How is English exchange quoted? 
(287.,a., 1.) Give the analysis of finding the cost of a bill of ex- 
change on France. (290., a.) How is exchange on France quoted ? 
(287., a. 2.) How are bills of exchange usually drawn? (287., a., 3.) 

. What is the exchange value of the pound sterling? (286.) What 
is the exchange value of the franc? (287.) How are bills on 
England drawn? (287.), How are bills on France drawn? (287.) 


812 PER CENTAGE. 


LESSON XCYI. 
EXAMPLES FOR PRACTICE. 


720. 
Dr. Samurt J. Mitter & Co. Pee SC. 
, 1864. 1864. 


Aug. 17] ~—  90-“ 1300) || Aug. 11) ‘* Mdse. on 20 da.,|500 


Jan. 38)/To Mdse. on 30da.,/400| ||Apr. 2 Cash, 430 
Sept. 17| ‘‘ Draft “ 80 “ /250! |INov. 111 ‘* Cash, : 400 


What is the cash balance of the above account Jan. I 


- 1865? 

Ths 721, 

- Dr. Gro. W. Howett & Co. Cr. 

1860, 1860. 
Apr. 11/To Mdse. on 2 mo.,|300| ||May 1|By Cash, 500 ’ 
Junel3)“ “  90da.,/400} ||July 27| “ Draft on 90da./450| 9 = 
Sept. 12] “© Cash, 356] ||Dec. 11] ‘* Cash, 875 
Nov. 13] “* Mdse. 490 


; What is the date at which the balnave of the above ac- 
‘ak count becomes due ? 


' 


1 Shy 792. : 
‘e Dr. Isaac VANNESS. < Cr. 
1863. 1863. | 
* June ‘7/To Mdse, on 90da.,|550} |/Apr. 9/By Cash, _ . 157 5)50 
Amps: 8 6 -80 “B80 1Oet. 14 is Draft on 20 da. »| £00 . 
Sept. 11) “ se 4401 Dec. 18) “ Cash,. 806 | 
“ 9 ac ae sno: 


s “What is the cash balance of the above Recount Deg. 25, 
«1863? ; | 
d 
; 


AVERAGING ACCOUNTS BY INTEREST. 313 
vB 
Dr. CuHaries F. Mawsey. Cr. 
1864. | 1864. 
Jan. 8{To Cash, 200; |/Apr. 4/By Mdse. on 80 da.,|475 
July 18) ‘‘ Mdse. on 60da.,|350) jjJuly 6} ‘* Cash, 450 
Aug. 18} * “ 90 “ |420 |[Aug. 26] “ Mdse. on 60 da.,|375 


What is the cash balance of the above account Jan. 1, 
1865? 


Questions.— What is exchange? (270.) What is a bill of exchange? 
(271.) Who is the drawer or maker? (272.) The drawee? (273.) 
The payee? (274.) The buyer or remitter? (275.) What is an ac- 
ceptance? (276.) What, an indorsement? (277.) What is the dif- 
ference between an inland bill and a foreign bill? (278.) What is 
the course of exchange? (280.) What is par of exchange? (281.) 
When is exchange said to be at a premium? (282.) When at a ‘dis- 
count? (283.) 

LESSON XCVII. 
3990,* AVERAGING ACCOUNTS BY INTEREST. 

(a.) What is the date at which the following bill is due? 

(4.) What is the cash balance at 6 per cent., Dec. 12. 


Jerrie L. ForpHAm, To G. W. Howe tt, Dr. 
Days.|! Interest. 

1864. | Pi se lak 
July | 3,| To 500 bu. Corn, @ $1.00 500 
ee S80 12 480 || 240 
Aug.| 5)| “ 200 ‘© Wheat,‘ 1.50 33 || 1165 || 800 
“128 500 ty Y: ES > 3-06, 56 4\667 || 500 
Sept. 11] “ 800 SS LOSS as DU 70}. 1\75 150 
| 81547 ||1690 


1 


*Nots—For the following brief, practical method of averaging, or of finding the 
cash balance of accounts, we are indebted to R. S. Delisser, Esq., of N. Y. city, 
who has kindly permitted us to use it in this work. 

The advantage of this method is, that, by ruling an interest column in the ledg- 
er, and by the aid of an appropriate interest table, the amount of interest on eacla 
item,from the assumed date to the date of purchase, may be entered while posting. 
Upon settlement, either the average or the cash balance may be found by adding 
the item and the interest column, and, at a single operation, determining the equa-” 
ted time or cash balance, the whole work requiring but a few moments of time. 

This method is now used by the principal merchants in New York, and other 
large cities, and a more complete exposition of the system, with tables, &c., may 
be found in Mr Delisser’s published work. 


air ss 
. ee 


“the remainder to #5700 on the debit side of the account. -In the 
proceed with the credit side, and the balance of the account will be thi 
: : : ; ae 
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MODEL OPERATION. 


. (a.) : : ieee 
1. $1690+6=$.2816. | Int. on $1690 for 162 da.=$45.63. 
2. 8.547~.2816=80 da. $45.63 —$8.547 =87.083. 


8. July 8,430 da=Aug. 2, Ans: $37.083+$1690=1727.08, Ans. 

Anatysis.—(a.) By the table (298., 0.) find the term of cred: 
it of each item from July 38, the asswmed date, and write it in 
the column of days. 

By the table (298., ¢.) find the interest on each item for its 
term of credit, and write it in the interest column. 

1. If the terest on $6. for one day is 1 mill, the interest on 


_ $1690 for one day will be as many mills as $6. are contained 


times in $1690, which are 281,%. 
2. If 1690 require one day to give $0.2816 interest, to give 


_ $8.547 interest it will require as many days as $0.2816 are con- 


tained times in $8.547, which are 30. ; 

8. 80 days added to July 3d, equals Aug. 2d, the equated 
time. 

(0.) The interest on $1690 from July 3, the asswmed date, to 
Dec. 12, the time of settlement (162 da.), is $45.63. 

If the interest on the several items to the dates at which they 
become due is $8.547, then $8.547 deducted from $45.63, the 
interest of $1690 to Dec. 12th, leaves $37.088, the required in- 
terest, which added to $1690 amounts to 1727.08, the cash bal- 
ance. 


What is the date at which the balance of the following 
account becomes due? 


Dr. CHARLES Rockwoop.* Cr. 
1864. | Int. : tnt. || 
Jan. | 9\ToMdse on 80 da. 5000}00)|Apr. | 3/By Cash, ‘| 4150 || 500/00 
Apr. {Ts ON ass 500)00) July 12) & 154 450/00 
Ang /13)‘* Cash, 6:20 |} 200.00) Ang °20|‘* Madse.on 80da, 27/417) 500100 
; . 18.084! 5700.00 Fe 48 457),1450 00 


#Nora.—The eash balance of this account may be found as follows: a 
$13.084 from the-interest of $5700 from Feb. 8 to the time of settlemen' “add 


ee 
‘ 
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q MODEL OPERATION. 
« Due. ~ da. Int. Due. da. Int. 
aeoeed { Feb. 8, $5000 0 0. | Apr. 8, 850054 $4.50 


May 1, 500 82 6.834 | July 12, 450154 11.54 
Aug. 13, 200 186 6.20 | Dec. 28, 500828 26.917 


“5700 $18.084 $1450 42.957 
1450 13.084 
$4250 balance of items.5 v 72 5 $29.923 balance of Int, 
1. 4250 =6=708.3 mills; 493-+ 7083— 42 da. . 
2. Feb. 8—42 da. =Dec. 28, 1863, Ans. 


Anatysis.—Assume Feb. 8, 1864, from which to calculate 
credits. Write the interest on each credit, in the interest col- 
umn, and find the balance of interest and the balance of items. 

This balance shows that Chas. Rockwood owes me $4250, and 
the value of his credit in the account amounts to $29.923 more 
than mine, consequently the balance of the account should be- 
-come due previous to Feb. 8, 1864, for a time sufficient to pro- 
duce $29.923. 

1. If $4250 require one day to give $.7083 interest, it will 
require as many days to give $29,928 interest as $0.7083 is 
‘contained times in $29.923, which is 42. 

2g42 days previous to Feb. 8, 1864, is Dec. 28, 1863, the 
equated time. 

Hence, to find the equated time of an account by interest, 
we have the following 


Ruie.—I. Find the interest by the table on each item from 
the ASSUMED date to the time at which it becomes due. 

IL. Divide the balance of interest by the interest of the 
balance ‘fore1 day and the quotient will be the average term — 
of credit. 

III. Add the average term of credit to the assumed date, 
tf both interest and item balance are on the same side of the 
account ; but subtract it if they are on the opposite sides of 
the account. 


n 
ere 
a . 


316 P PER CENTAGE. 
To find the cash balance. 


Rute.—I. Subtract the sum of the interest column Srom 
the interest of the sum of the items, from the ASSUMED date 
to the time of settlement, taking each side of the account 
separately. 

II. Add each remainder to the sum of its own items, and 
the balance of the account will be the cash balance required. 


ey 
LESSON XCVIII. 


724, 

Dr. Epwarp JONES. Cr. 
- Date. Int. Items. Date. Int. Items. 
1864. | | | {| 1864, gl? | 
Jan. | 9 T0400 bu. Whe't@ $1.25 500|00 Jan. .25/By Cash (500,00 
Mar. |I1\“ 800 * Oats @ 7 ean oe. 18|° Draft 80 da {200 

Aug | 9.“ 500 “ @ 80 ‘400 00| July |azi« + 20 « 


_ What is the equated time of settlement of the above a2- 
count ? 


725. 

Dr. S. A. Potrer & Co. Cr. 
Date. Int. Items. Date. Int. Ttems. 

3864, | lol 1864. | A 
a 11 To40 doz. Copy B. CAs 20 48/00) Feb. /18)By Cash 50,00 
9 * 50 1.30 65'00| May |29) * 70,00 
; eas 23‘ 80 “ “  @ 1.10 || 88.00 Aug. ni ad 100.00 
“199. 200 B. Keep. @ 80) 60.00; “ [25] Dr’ft80da | 75.00 


What is the cash balance of the above account Nov. Ist, 
1864? 


‘726. 

Dr. Martin R. Dennis. ¢ Cr. 

‘Date. Int. Items. Date. “Int. Items. 
el leat seve | | og 

Mar. |29'To5000Prim.Arith. @.15 750100 le 1 By Cash 1000,00 
_ Apr. | 9 | 2500 Se 750 00 29) #5 st |} 500:00 

June '28 “ 2000 Read. No: 2 @.30. 600 00 June qt 3 ~Dr'ft 90 da. r 800:00 

Sept. 20 “ 1000 “ No.1B.@.10. | |/10000|'Aug. 27, * 90] | 800100 


What is the cash balance of the above account: on. et. 
1, 1864? ety 


en ae 2 ol 


'. PARTNERSHIP. 817 
a 

De F. C. Brownetit & Co. Cr. 
_ Date Int. Items. Date. Int. Items, 

1863. | ||_ 1963. ie 
Jan. 3 To Sundries '180/00'\Jan. | 1/By Aparatus, Maps, &c. 200,00 
as i ‘500/00 Mar. 19} ‘* Books, Charts, &¢ a 

Apr. /19) “ Cash 800)00 June 12| + Aparatus, Globes, &e. 300,00 
Sept. {lll 600/00 Aug. 27] * a 


The above account was settled by note. What is the 
amount, and when should it become due? ; 
* 


LESSON XCIX. 
PARTNERSHIP. 


301. A Partnership is an association of two or 
more persons in trade under a certain name, with an agree- 
ment to share the profits and losses of business. 

302. The Partners are the individuals who trans- 
act business together. 

303. The Capital, or Stock, is the money or 
property used by the firm in business. 

$04. A Dividend is the profits to be divided be- 
tween the partners. A tax levied to meet losses is called 
an assessment. 

$825. To find each partner’s share of the dividend or 
assessment, when the capital of each has been used for 
equal periods of time. 

A, B, and C engage in mercantile business: A furnished 
$400; B, $684; and C, $2500. At the end of one year 
their profits amount to $1200; what is each partner's 

share? 


818 PUR CENTAGE, 
MODEL OPERATION. >. 
$400, A’s capital. ; 
684, Bs“ 
2500, Cs 


s1200-+ 3584—" 33182, — 33,482, per cent. 
$400 X .33482= $133.93, A’s share of the dividend. 
, $684 .33482=$229.01, B’s  “ & & 
$2500. 33482 = $837. “0c: a a a 


Awatysis.—1. If A furnishes $400, B $684, and C $2500, 
they all furnish the sum of these quantities, which is $3584. 

2. If the profit on a capital of $3584 is $1200, the profits on 
$1 is 5-5, of $1200, which is $0.33482, or 33482. per cent. 
_ 8. If a capital of $1 is entitled to a sient of ! $0.33482, A’s 
capital of $400 is entitled to 400 times $0.388482, which is 
$133.93; B’s capital of $684 is entitled to $229.01; and C’s 
capital of $2500 is entitled to $887.05. i 

Therefore, according to the conditions of the question, A’s - 
share of the dividend is $133.98 ; B’s, $229.01 ; and C’s, $837.05. 

(a.) Rutz.—I. Divide the amount gained by the en- 
tire capital, and the result will be the amount gained on 
$1, or the per cent. 

IL. Multiply each partner’s capital by the amount Samal 
on $1, or the per cent., and the result will beeach partner's 
share of the dividend. 


EXAMPLES FOR PRACTICE. 

- 728. There is a joint stock of $3500, of Thies owns 
$370, and B, $1970; the annual ateea amounts to, 
$1275; what is each man’s share ? tas . 

729, "There is a ship which, with its cargo, is worth. 
$35000; of which A owns $5000; B, $10000; and G the 
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remainder ; the profits of a voyage amounted to $15000; 
what is each man’s share? 

730. The stock of a railroad ‘is $4,000,000; the annual 
expenses are $500000; the annual earnings amount to 
$1,000,000. A owns $35000 of the stock; B, $8750; 
and C, $50000. ‘To what share of the profits will each be 
entitled ? 

731. A firm of three partners owns a ship and its cargo 
valued at $40000; A, one ofthe partners, owns 4; B, 43 
and C, the remainder. The ship, in a storm, was injured to 
the amount of $10,384; what was each man’s share of the 
loss ? 

732. Three men owned a factory: A owned 4; B, 2; 
and C, the remainder; it was injured by fire to the amount 
of $3750; what was each man’s share of the loss? 


Questrons.—What is the practice in regard to days of grace? 
(268.) Give a rule for finding the cost of a sight draft, (284., a.) 
Give the rule when on time. (284., 6.) What is the nominal value 
of 1£. in English exchange? (286.) How is the value quoted? (286.) 
What is the value of the franc in a bill on France? (287.) How 
quoted? (287.) How are foreign bills of exchange usually drawn? 
(287., a.) Give a rule for finding the cost of a bill on England. 
(288., a.) 


t LESSON C. 
_ $06, To find each partner’s share of the dividend, when 
the capital of each is used for unequal times. 

Aand B entered into partnership; A put in $340 for 3 
months ; and B, $230 for 4 months; they gained $320; 
what was cach one’s share of the profits? 


+ 


320° 


MODEL OPERATION. oie 
A's cap. $340 X3=$1020, for 1 mo. 
B's“ 2304 SBOei Sack 


gs : gain on $1, 


$320+-$1940— $0. 16494,— 16,42 ‘#5 per cent. 
~ $1020x. 16494—=$168.238-+4+, A’s share of the profits. 
$920 x .16494=—$151.7444, B’s « “. “ 


Awatysis.—1. The profits on A’s capital of $340 for 8 months 
are equal to the profits on 8 times $340 for 1 month, or $1020; 
and the profits on B’s capital of $280 for 4 months are equal to 
the profits on $920 for 1 month. 

_ 2. If A puts in $1020 for a certain time, and B puts in $920 
‘for the same time, the entire capital is the sum of these quan- 
tities, which is $1940. 

3. If a capital of $1940 gains $320 in a certain time, $1 will 
gain yoy Of $320, which is $0.16494+, equal to 163°4, per 
cent... : 

4, If $1 capital gains $0.16494+, $1020 capital will gain 


1020 times $0.16494, which is $168.288, A’s share of the profits ; 


and $920 will gain 920 times $0.16494, which is $151.744, B’s 


- share of the profits. 


‘Therefore, according to the conditions of pkerianl A’s 
share of the profits is $168.238, and B’s share is $151.744. 


(a.) Rute.—I. Multiply each partner's capital by the time 
during which it is employed, and divide the gain or loss by 
the sum of the products ; the result will be an ag 
gained or lost on $1, or the gain or loss per cent, 

Il. Multiply the product of each partner’s capital by the. 


_ gain or loss per cent.; the Healt will be his share ft the gain 


or loss. 


ay? 
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8 months; Y, $430 for 9 months; and Z, $400 for 7 months: 
they gained $900; how much was each man’s share of the 
profits ? 

734. Three men built a house: A furnished 7 workmen 
for 7 days; B, 9 workmen for 11 days; and C, 13 workmen 
for 4 days. They received $790 for the job; how much 
should each of the contractors receive ? 

735. Three men hired a pasture for $90: A aie 8 
cows 90 days; B, 13 cows 20 days; and G; 115 cows 11 
days; how much should each pay? 

¥ 736. Two merchants enter into partnership for two years, 
each investing $1000. At the end of 9 months A put in 
$500 more, and B took out $500; at the end of 18 months 
A doubled his capital, and B put in twice as much as he 
already had in; at the expiration of the two years they had 
gained $8713.50: what was each man’s share of the gain? 
. 737. TwO™persons engaged in business with a capital of 
$5000. A’s share of the profits amounted to $473.13, and 
B’s share of the profits amounted to $274.12 ; what amount 
of the capital did each furnish ? 

738. It took two persons 21 days to build a wall, for 
which they received $25; A’S share of the money amounted 
to $6.50, and B received the remainder; how many days 
did each work ? 


> 739.-Two men engaged in business with a capital of - 


$5000. A’s capital was in the business 5 months, and ‘he 
received, as his share of the profits, $473.12; B’s capital — 
was in the business 5 months, and he received, as his share | 
of the profits, $325.38; how much of the capital did each 
furnish? 

:. Questi0Ns.—Give the rule for finding the amount of a bill of ex- 
change that can be purchased for a given sum of U. 8, currency, 


“wk 


i 
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(289., a.) Give the analysis of finding the cost of a bill of exchange 
on France. (290., a.) Give the analysis for finding the amount of a 
bill on France that can be purchased for a given sum of U. §. cur- 
rency. (291., a.) 


SECTION XII. 
LESSON I. 
ALLIGATION. 

307. Alligation Medial is the process of finding 
the mean price or quality of a mixture, when the quantity 
of each ingredient and its price or quality are known. % 

A wine merchant mixes 12 gallons of wine worth $1.50 
per gallon, and 9 gallons of brandy worth $2. per gallon, 
with 5 gallons of water; what is the value of the mixture? 


MODEL OPERATION. 


(gals.) 
: $1.50 12= $18.00. ' 
2.00% 9= 18.00. . 


0X 5= 0. 
26) 36.00 | 
$1.38, Ans. | 


Anatysis.—1. Since 12 gallons of wine at $1.50 per gal. are 
worth $18., and 9 gallons of brandy at $2. are worth $18., and 
5 gallons of water are worth nothing, the whole 26 gallons “es 
be worth the sum of $18. and $18., which is $36.00. 

2. If 26 gallons of the mixture are worth $36.00, one — 
is worth dy of $36., which is $1.38, 

Rute.—Divide the entire cost of the given simples by the — 
entire quantity, and the result will be the mean price. uae 

1. A grocer mixed 13 gallons of water with 40 gallons 
of brandy worth $1.25 per gallon; will he. gain, or tag by 
selling the mixture at 5 ets. per. gill? Sahel aay <* 
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2. A grocer mixed together 20 gallons of molasses worth 
75 cts., 13 gallons worth 50 cts., 30 gallons worth $1., and 
50 gallons worth 30 cts.; what are 15 gallons of the mix- 
ture worth? 

8. A farmer mixed together 5 bushels of oats worth 40 
cts., 9 bushels of rye worth 50 cts., and 30 bushels of corn 
worth 75 cts.; what is one bushel of the mixture worth? 

Questions.—When is a bill of exchange said to be at a premium? 
(282.) When at a discount? (283.) What is the difference between 
present worth and discount? (259.) (260.) What is a bank? (261.) 
When is a note said to be at maturity? (266.) What are the pro- 
ceeds of a note? (267.) What is per cent.? (183.) What is an 
agent? (188.) What isa charter? (192.) Whatis the market value 
of stocks? (200.) What are profit and loss? (206.) 


LESSON II. 


308. Aljigation Alternate is the process of 
finding what quantity of simples, whose ‘prices or qualities 
are given, must. be taken to make a mixture of any given 
price or quality. 

209. To find what quantity of each simple.must be 
taken to form a mixture of a given value. 

LT have different qualities of sugar worth respectively 10, 
11, 12, 14, and 15 cts. per lb.; what proportion of each 

Be I take to make a mixture worth 13 cents? 


MODEL OPERATION. 


Proportional 

quantities. 
"10 cts.| to gain 1 ct. use $]b.= 4)b. 4\bs,. 
Hed cbs, attat6 io <6 cL 4lb.= $lb. 6 lbs, 
13:cts: 4 12ets:| 6 4 ae 1lb.=1 Ib. } X12= 4 12Ibs, 
| 14cts.| tolose 14+4*ct. “ 1+41b.=1$lb. 18 Ibs. 
~ (Abets.| “14d * ct. “ $441b.= Pb. 91bs. 


| *Nore—The difference: between the total loss and be total gain is one cont, 
eee 2 See tees cokes 1p oem eee: 


3824 SIMPLES. 


‘Anatysis.—1. For convenience arrange the prices of- the 
simples in a column, in the order of their values, with the given 
mean at the left. 

2. Since the total gain on the quantity of simples used must 
equal the total loss, first take that portion of each simple that 
will equal the gain of 1 cent upon selling at the mean price. 

8. If, by using one pound of sugar at 10 cts. in a mixture 
worth 13 cts., the gain is 3'cts.; to gain 1 ct., use 4 of a pound. 
_ 4, If, by using one pound of sugar at 11 cts. in a mixture 
worth 18 cts., the gain is 2 cts.; to gain 1 ct., use 1 of a pound. 

5, If, by using one pound of sugar at 12 cts. in a mixture 
worth 13 ets., the gain is 1 ct.; to gain 1 ct., use 1 pound. 

6. If, by using one pound of:sugar at 14 cts. in a mixture 
worth 13 cts., the loss is 1 ct.; to lose 1 ct., use 1 pound. 

7. If, by using one pound of sugar at 15 cts. in a mixture 
worth 18 cts., the loss is 2 cts.; to lose 1 ct., use 3 of a pound. 

8. Since the total gain is 3 re and the dota loss is 2 cts., 
- add the difference, 1 ct., equally to the losses, making 14 cent 
for each. 

o Tid coe of sugar at 14 cts. must be used, to lose 1 cent; 
to lose $ cent, 4 pound must be used, which added to 1 oun 
makes 11 lbs., the proportiona! quantity. 

10. Tf 1 Ib. "8 sugar at 15 cts. must be used, to lose 1 cent; 
~ to lose 4 cent, 3 1 1b. must be used, which added to 2 lb. makes 2 
Ib., the ‘proportional quantity. - 


Therefore, according to the conditions of the questions, the — 


proportional quantities are 4 lb. at 10 cts., } 1b. at 11 cts., 1 Ib, 
at 12 cts., 14 lb. at 14 cts., and 3? Ib. at 15 cts.. Multiplying by 
12*, the least common multiple of the denominators, we have 
4 lbs. at 10 cts., 6 Ibs. at 11 cts., 12 lbs. at 12 he 18 oi at 
14 cts., and 9 ie at 15 cts. 


Rota. Arrange the prices or qualities in @ column, 


*Nore.—If proportional quantities be multiplied by any number, shes will still be 
proportional. The most convenient method of changing two or more fractional | 
numbers to integers without changing their ratios is to multiply them sae Jeast 
common multiple of their denominators. ‘ ee 


* 
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tn the order of their: values, with the ani mean gates at the 
left. 

II. Compare the price of each simple with the mean price, 
and take that portion of each which will gain one of the 
mean price. 

Ill. Find the difference between the total loss, and the to- 
tal gain ; if it be a gain, add it equally to the losses; if a 
loss, add it equally to the gains, adding that portion of each 
quantity required by the added gain or loss to the portion al- 
ready found, and the result will be the proportional quantity 
required. 

IV. If the proportional quantities are fractional, multiply 
them by the least common multiple of the denominators. 


EXAMPLES FOR PRACTICE. 

4, A farmer wishes to mix corn at 75 cts. per bushel 
with rye at 50 cts., oats at 50 cts. and wheat, at 995 cts.; 
what quantigrot each must he take to make a mixture 
worth 70 cts. per bushel ? 

,o» I have different kinds of salt art respectively 25, 
30, 35, and 50 cts. per bushel; how much of each kind 
must be taken in order that the mixture may be sold with- 
out loss at 42 ets. per bushel? 

6. How much tea at 40 cts., 50 cts., 60 cts., and 70 cts. 
per pound, must be taken, that the mixture may be worth 
45 cts. per pound? 55 cents per'lb.? 68 cents per lb.? 


LESSON III. 


310, To find what quantity of the other simples is re: 
quired to form a mixture at a given price, when the quan 
tity of one of the simples is limited. 

AD merchant has tea at 40 cts. 50 cts., 75 cts., 95 cts 


“- 
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and 100 cts. per pound; how many pounds of each must he 
use with 26 lbs. of that worth 40 cts. to form a mixture 
worth 88 cts.? 

MODEL OPERATION. 


40 cts. | togainlct. use gig bb = 3, Wb. 25 Ibs. 
| Shicta. | feat wo 78 lb. =% Ib. 31! J )bs. 
Bets.4 Tets. | « « “ i ATi ts i. $<1200= 4 924 Ibs. 
| 95ets. | to\lose 14 *ct. « 7 yy db. Saye th 257! Ibs. 
(10dets: | +  1L*et. | AL Ib= 2 Ib 150 Ibs. 


25 Ibs. + rae i 3) Ib. at 40 cts. = 1900 times the proportional ents, 


~ Awatysts—1. _ Arrange the prices. and find the proportional 
quantities as in $308. They are jy lb., x5 lb., 7; lb., 3 is Ib., 
and } lb. ; 
SUE it the proportional quantity for the mixture at 40 cts. is 
ry lb., as many times the other proportional quantities will be 
required in the mixture containing 25 Ibs. at 40 cts. as 7, of a - 
pound is contained times in 25 lbs., which is 1200 times. 

8. 1200 times 4, lb. =3114 lbs. ; 1200 times j, Ib. = 92-4, Ibs. ; 
1200 times ,, Ib, 2574 Ibs. ; 1200 times } Ib, =2850 Ibs. 

Therefore, according to he condition of the problem there 
may be used in the mixture with 25 lbs, at 40 cts., 3114 Ibs. at 
50 cts., 92-4, lbs. at 75 cts., 2574 lbs. at 95 cts., and 150 Ibs. at 
100 ae 


Rvurie—l. Find the proportional Fob ie as in § 3808. 

_ IL. Divide the given quantity by the proportional quantity 
of the required price, and multiply the quotient by each of 

the other proportional quantities. 


EXAMPLES FOR PRACTICE. 

7. I have sugar at 11 ets., 13 ets., 15 cts., and 17 cts. per 
pound; how much of each must I mix with 10: pounds of 
the 13 cent sugar to make a mixture worth 14 cts. per 
pound? 


*NotE.—The difference. between the total loss and the total gain ie Let. which 
&dded equally to the losses makes 1} cts. each. i 


\ Meee et tl 
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_ 8. A farmer wishes to mix 20 bushels of corn worth 50 
cts. per bushel, with rye worth 75 cts., barley worth 30 cts., 
and oats worth 38 cts.; how much of each must ne take to 
make a mixture worth 45 cents? 

9. A merchant has molasses worth 40 cts., 50 cts., 60 cts., 
and 70 cts. per gallon; how much of each must he mix 
with 10 eee of the 50 cent molasses to make a mixture 
worth 55 cts.? To make one wor th 62 cents ? 

Questrons.—W hat is alligation medial? (307.). ° What is alligation 
alternate? (808.) Give the rule for findinglthé mean | price, when the 
price or quality of a number of simples is given? (809.) Give the 


rule for finding the proportional quantity of a number of simples, 
when the quantity of one is limited. (310.) 


LESSON IV. 


Bil. To find what quantity of each simple is required 
to form a mixture at a given ee when the quantity of the 
mixture is limited. 

I have sugar at 10 cts. 12 cts. 14 cts. and 15 cts. per 
pound, and wish to make a mixture of 100 pounds worth 
11 cts. per pound; how much of each must I use? 


> 
' MODEL OPERATION. 
10 cts,|to gain 1+2* cts, use 3 Ibs. ( 655% lbs. 
: 12 cts.|to lose 1 ct. _ SL als oz} 21 eels. 
Phcten qa eis,| i fe Ibe (T= + 7 bs, 
ia LF ots |e eof gro “+ Ib. 5 L 52 Ibs. 


100 Ibs, +45 1bs.=21,%. 


 ANALYSIS.—1. Arrange the prices, and find the proportional 
quantities as in § 808 They are 3 Ibs., 1 1b., 1 Jb., and } Jb. 

'2. Since ¢he sum of the proportional quantities makes but 

. 4,4 Ibs. of the required quantity of the mixture, it will take as 


*Note.—The difference between the loss and gain is 2 — which added to the 
gain makes 3 cents. & 


15 
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many times each of the proportional quantities as 4,% Ibs. are 
contained times in 100 lbs., which are 21,4. 

8. 21,% times 3 lbs, are 65,4 Ibs. ; 21,4 igen LIb. are 21, 
Ibs. ; a1 times i 1b. are 74, ae ; 21% fhe } Ib, are 53; blue, 

Therefore, according to the condition of the ane ting 65,8 
Ibs. at 10 cts., 21,% Ibs. at 12 cts., 7% Ibs. at 14 cts., and 5,5 
Ibs. at 15 cts. are required to make a mixture of 100 lbs. worth 
11 cents per pound. 


Rouie.—I. Find the aA Oe Nantes as in § 308. 

Il. Divide the given quantity by the sum of the propor- 
tional quantities, and multiply each of the proportional quan- 
tities by the quotient thus obtained. 


EXAMPLES FOR PRACTICE. 

10. A farmer has a box that will hold 50 bushels: he 
has corn worth 75 cts., oats worth 37 ets., and barley worth 
25 cts.; how much must he take of each, to fill the box with 
a mixture worth 30 cents ? 

11. I have a hogshead holding 65 gallons: I wish to fill 
it with brandy worth $2 per gallon, alcohol worth $1.50 


per gallon, and water, so that the mixture may be worth | 


$1.25; how much of each must I take? x i} 
12. A merchant has a barrel which will hold 200 pounds 
of sugar, and he wishes to fill it with sugars worth respect- 


ively 10 cts., 12 cts., 14 cts., and 20 ets. per pound, so that 


the mixture may be worth 15 cts.; how much of each must 
he take? ¢ 3 


Questions.—Give the rule for finding the proportional quantity of 
each simple when the entire quantity is limited. (811.) What is 
Addition? (31.) Subtraction? (39.) Multiplication 2 (46. Divis- 
jon? (54.) 
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SECTION XIII. 
LESSON I. 
RATIO. 


312. Ratio is the relation in respect to magnitude 
which one number has to. another of the same kind. 

31%. The Terms of a ratio are antecedent and con- 
sequent, and when taken together they are called a coup- 
let. 

314, The Antecedent is.the first term of the 
couplet, and is the standard by which os other number is 
measured. 

325. The Consequent is the second term of the 


_. couplet, and is the quantity measured. 


316, Ratio may be expressed in two ways :— 

1st. By two dots between the terms of the couplet; as,, 
3:12. 

2nd. In the form of a fraction; as, 12, or 12 divided by 
3. 


(a.) Novz.—All numbers are finally compared with unity as a standard, heals 
when we say that the ratio 4:8 is 2, it is understood that the ratio 4:8 is equal 
the ratio 1:25; and the ratio 4:3 is 3 or 4;3 is the same ratio as 1: 3, 
MENTAL EXERCISES. 
"What part of 12 is 4? 
‘Tunustratton. —‘is 4, of 12; or the ratio 12:4=—4,=1; that 
is, 12 has the same ratio to 4 that 1 has to }. 
1. What part of 20 is 2? is 5? is 7? is 8? is 6? 
is }? 
2. What part of 24is 3? is 9? is 24? is 30? 
3. What part of 2is 1? is 2? is 8? is 4? 
4,° What is the ratio of 6 to 7? 


aie / 
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InLustRaTION.—The ratio 6: 7=7,=14; or the ratio 6:7 is 
the same as the ratio 1:1}. 


5. What is the ratioof 3t012? of 8to13? of 9t017? 
6. What is the ratio of 5 to 6? of 38to7? of 7to3? 
7. What.is the ratio of 3 to 34? ° 
IntustrRATION.—The ratio of 2 to 3} is A =4¢; or - 


ratio 2:31 is the same as the ratio 1: 45. 


8. pe is the ratio of a tof? of + to he of $ to #? 
of 3} to 4 
Ge ee is the ratio of 5 qts. to 3 pts.? ( 1 eely to 3 
qts. 1 pt.? 
» 10.. What ds the ratio of 7 oz. to 3 oz.? . of 4 Ibs. to 1 
Ib. 6 02.? 

11. 3f the consequent is 4 and the ratio is 3, what is the 
antecedent ¢ Pag 


ur 


Anatysis.—If the ratio is 8, or 1: 8, then, as the natura 


‘is 2 4 as large as the consequent 3, the antecedent sought must 
fe } as much as the given consequent, and } of 4 is 13, which 


is the antecedent required. 


12. If the consequent is 3 the ratio 9, shal is the ante- 


cedent? 
13. If the antecedent is 5 and os ratio 3, whet is the 
consequent ? 


Qoesro%s.—What is the equation of payments? (292.) What is 
the term of credit? (298.). What is the equated time? (294.) What 
is an account? (295.) What is a balance? (296.) Give the rule for 
finding the equated time, when the items have the same date. (297., a.) 
Give the rule, when the items have different dates. (298., a.) 


a 


te 
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LESSON II. 
PROPORTION. . 

#387. Proportion is equality of ratios; thus, the 
ratio 9:3 is equal to the ratio 12:4; hence 9:3 aud 12:4 
form a proportion; thus, 9:3=12:4. 

#18. A Proportion is usually expressed by four dots; 
thus, 3:7::6:14, to be read 3 is to 7 as 6 is to 14. 

289, Every proportion consists of four terms; the first 
and fourth are called the extremes, and the second and third 
are called the means. The first-and third are called the 
antecedents, the second and fourth are called the conse- 
quents. 

$20, Pricietes.—(a.) If the antecedents or conse- 
quents of a proportion, or both, are multiplied or divided 
by the same number, the proportion will still exist. 

- InLusTRatiIon.—Dividing the antecedents of the pro- 
portion 4:8::10:20 by 2 we have 2:8::5:20. Dividing the 
consequents we have 4:4::10:10. Dividing both we have 

4::5:10. Multiplying the consequents we have 4:16::10 
- :40. Multiplying the antecedents we have 8:8::20:20. 
Multiplying both we have 8:16::20:40. ach of these is 
a, proportion, for the ratios of each are equal. 

(b.) In every proportion the product of the extremes is 
equal to the product of the means. 

(c.) Either mean is equal to the product of the extremes 
divided by the other mean. 

(d.) Hither extreme is equal to the product of the means 
divided by the other extreme. 

If 9 pounds of coffee cost $3.60, what will 11 Ibs. cost? 


-*Norz.—Simple proportion only will be treated in this work. 
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MODEL OPERATION. 
Extreme. Mean. Mean. Extreme. 


- 9lbs. : 11 lbs. :: $3.60 : cost=9 Ibs. : 11 Ibs. :: $3.60 : $4.40: 


11 


9)39.60 


———s 


$4.40, the required extreme. 


Anatysis.—1. It is evident that 9 lbs. bears the same ratio 
to 11 Ibs. that the cost of 9 lbs. bears to the cost of 11 lbs. ; 
therefore, we have the proportion 9 lbs. : 11 Ibs. :: $8.60: cost 
of 11 Ibs. ' 


2. Since in every proportion the product of the extremes is } 


equal to the product of the means, the required extreme may 
be found by dividing the product of the means 11 and 3.60 by 
the given extreme 9 (820., d.) which gives $4.40 for the required 
extreme. A 

Therefore, if 9 lbs. of coffee cost $3.60, 11 Ibs. will cost $4.40. 


' Rute.—From the conditions of the question. arrange the 
‘terms so that the ratios will be equal; then (320.,b., ¢., d.) 
Jind the required term. 


cost ? 
“2, What will 7 gallons of molasses cost if 63 gallons cost 
$13.16? 

3. A fox is 35 rods before a greyhound, and while the 
fox is running 2 rods the greyhound runs 25.rods ; how 
far must the dog run before he can catch the fox? 


LESSON III. 


“Any example that can be solved by proportion may be. 


easily solved by the following simple analysis. Dre 


"1. If 11 bushels of wheat cost $9, what will 17 bushels — 


——— 


eC a eee ee ee 
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If 30 cords of wood éost $120, how much wil) 20 cords 
cost ? 
MODEL OPERATIONS. 


(a) Bey 
cost. 
1. $120X3=4, cost. — . 
2. $4 20—$80, Ans. 100 X39% 20=$80, Ans. 
_Anatysis.—(a.) 30 cords of wood cost $120. 5 


i. One cord will cost 4, as much as 30 cords, which is $4. 

2. 20 cords will cost 20 times as much as one conde Bich i is 
$80. 

Fasc 20 cords of wood will cost $80, if 30 cords Cost , 
$120. : 


(b. ) Nore. —When the pupil thoroughly understands the analysis of this opera- 
tion (a.), the more contracted form (b.) may be used, the same analysis being given 
as before. 

EXAMPLES FOR PRACTICE. . 

4. If 5 bushels of rye cost $4.50, how much will 35 bush-. 
els cost ? amis 

5. If 5 yards of ealico cost $3.50, how much will 50 
_ yards cost? a, 

- 6.5007 pounds of coffee cost $2.80, Wes will 30 pounds 
COSti! S 

7. If 25 pounds of sugar cost 2. 50, ais Noe bs 6 pounds 
cost ? 

183 Ifa pole 10 ft. 8 in. high cast a pies: 5 in. long, 
what is the length of the shadow cast at the s or: time bt a a 
steeple 138 feet high? hs 

9. If a pole 10 ft. 9 in. high cast a shadow ft. 2 in. long, 
ht of a steeple whose shadow at the same 
: ft. 8 in. long? 
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11. If 25 yards of tape cost $5.25, how mae a can 
be bought for $25 ? 

12. If 7. barrels of flour will last a family 56 weeks, ee, 
many barrels will they require in 15 months? | 

\ 4 
LESSON IV.’ 
If 73 monnds of rice cost $1. 75, how many nas can 
ee be eae for $112.70? 


MODEL OPERATIONS. 


8 Bilggencay Aiea caper 


Ibs. Tbs. i ' ™ He 4 
: pal Pes : j “Tbs. : 
2° 2115-70. se 112.10 =483, 

35 3 Xz igxt 2 0 Ans.’ 


DD 


2. . xD. 70= 483 Ibs., Ans. 


| " Anatysis. —(a.) $1.75 will seuss 2 Ibs. ) 
1. One dollar will purchase —— 77 - 7 as stant pounds as s $1. 75, 
Se ate which is > lbs. a 
ewe 8. $119: 70 will purchiase 112. 70 times as many pounds as one | 
mete: dollar, which is 483 Ibs. 

Therefore, 483 Ibs. can. be purchased for $112. 70, if 74 Ibs. 
cost $1.75. 


13. How many bushels of rye can be bought fgr $78. 90, 
if 12 bushels can be bought for $13.32? | 
14. If 83 bushels of wheat cost $4.50, what will be the 
4 cost of 154 bushels atthe same rate? 
15. If Fy of a barrel of cider cost $4.78, how much ail 
§ of a barrel cost ? 
__, 16. A grocer sells tea by Troy weight; ie receives $50 
for a box; what should he have peceredy 


PROPORTION. 335 


17. A grocer sells sugar, giving only 14 oz. for a pound ; 
he received $50 for a barrel; how much does he cheat his 
customers ? ; 

18. John bought a knife for 25 cts. and James bought 
one for 35 cts.; Jobn valued his at 48 cts.; what value- 
should James place upon his? 

19. If 6 men can do a piece of work in 10 days, how 
long will it take 12 men to do it? 

_ 20. If it take 44 yards of oilcloth 1.25 yds. wide to cover 
a floor, how many yards will it take J of a yard wide? 


LESSON V. 


If 20 men in 164 days of 8 hours each, dig a ditch 88 
rods long, 8 feet deep, and 3 feet wide; how many men will 
be required to dig a ditch 360 rods long, 12 feet deep, and 
8 feet wide, in 18 days, by working 12 hours each day ? 


MODEL OPERATION.* 
men. 


1h 55 (a) 
1. 20x aes x 10=330 men. 


2. (83 x 10)x 8=33 x 10 x 8=2640 men. 


3 
3. (23 x 10 x 8)x Jae <10=30 men. 


$8 
41 
15 
po bet 
4. Kee men. 
4 


*Notx.—We are indebted to L. H. Birdseye, Prof. of Math. in the Utice Advanced 
School, for valuable suggestions in the following oper, ion and analysis, 


e~ 


arr 


_ * 


ln dees OPO 


3) 
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5 B 
b. a: men. 
90 


6. =~ > 4369=5x90= 450 men. 
7. (5 x 90)x 12=5 X90 12=5400 men. 


8.(5X9012)x 8=5 90X12 x 8=43200 men. 


30 2 
9. 6X29 X12X8)x p79 X30X2X8=2400 men. 
” . 3 

3 


5 
10.(5<30X2X8)x = 200 men, Ans. 


2. 
5: o 
a 33.8 ca 12_8 
oes 4) 
T Sa “1 “88873 xa XT 1883 scl 200 


Anatysis.—(a.) To dig a ditch in 164 days according to the 
conditions of the question 20 men are required. 

1. One day will require $ of 83 times as many men as 165 _ 
days, which (33 x 10)=330 men. 

2. One hour will require 8 times as many men as 8 hours, 
which (88 x 10 x 8)=2640 men. 

8. One rod long will require jj, as many men ‘as 88 rods, 
which (8 x 10)=20 men, 
_ 4, One foot deep will require } as 5 many men as 8 feot, which 
is cs men. ; a 


a: 
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. One foot wide vill 7 require } as many men as 3 feet, which 


6. 860 rods long will require 360 times as many men as one 
rod, which (5 x90)=450 men. 

7. 12 feet deep will require 12 times as many men as one 
foot, whiclf (5 x 90 x 12)=5400 men. 

8. 8 feet wide requires 8 times as many men as one foot, 
which (5 x 90 x 12 x 8) =43200 men. 

9. 18 days will require jy as many men as one day, which 
(5 x 30x 2 x 8)=2400 men. 

10. 12 hours will segeire js as many men as one hour, which 
is 200 men, 

Therefore, according to the conditions of the question, 200 
men will be required. 


LESSON VI. 


21. A farmer bought 252 barrels of flour at $65 a bar- 
rel, and paid for it in sheep at $3 per head; how many 
_sheep did it take? 

- 22. 42 barrels of sugar cost $112. 75; Wow much will 
wy of a barrel cost? 

23. If 24 men in 16 days perform a certain piece of 


work, how many men will be necessary to accomplish 3 


t 


times as much work in # of a day? 
24. If it require 2 bushels of provender to feed 4 mules 
3 of a day, how many mules would it take to consume 144 
bushels in 3 of a day? 
25. If 12 men, by working 6 hours a day, build 72 rods 
of fenee in 8 days, how many rods can 20 men build in 25 


_ days, by working 12 hours a day? 


tg 


‘838 RATIO. 


26. 16 men can gather 44 acres of grain in 12 days by 
working 10 hours a day; how many men will be required 
to gather 440 acres in 10 days, by working 16 hours a day’? 

27. 12 men can cut 36 cords of wood in 8 days by work- 
ing 10 hours a day; how many cords can 50 men cut in 26 
days by working 12 hours a day? 

28. In a certain factory 9448 yards of cloth were made 
by employing 120 hands 78 days, 10 hours a day; how 
much more could be made by employing 300 hands 4 times 
as many days for 10 hours 10 minutes each day ? 

29. I have a marble slab which is 25 feet long, 5efeet 
wide, and 34 inches thick, and weighs 825 pounds; what 
will be the weight of a slab whose oe is 8 feet, width 3 
feet, and thickness 34 feet? 

30. 8 men aré paid $48 for 6 days’ labor; how many 
men may be employed 16 days for $96? 


LESSON VII. — 


31. If 6 men can dig a ditch 80 feet long, 6 feet wide, 
and 4 feet deep, in 15 days, in what time can 18 men rig 
one 240 feet long, 8 feet wide, and 6 feet deep? ; 
82. If 8 men pay $136.20 for 5 weeks’ board, me sai 

must 8 men pay for 34 weeks’ board? 

33. The walls of a fortification are to be sb to the 
height of 27 feet; a squad of 12 men raised them 9 feet 
in 6 days: how many men must be employed to finish them 
in 4 days? 7 


. 34. 5 bushels of wheat are worth 12 bushels of rye; 8 . 


bushels of rye are worth.20 bushels of oats; and 9 bushels 
of oats are worth $4: how many bushels of wheat will $50 
buy? 


35. If 8 yds. of cloth 13 yds. wide cost $50, what. will : 


ry 
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be the cost of 143 yds. of cloth of the same quality, 2} yds 
wide? 

36. I have a piece of coal which is 2 feet long, one foot 
wide, and 6 inches thick, and weighs ‘55 pounds; what will 
be the weight of a block 110 feet long, 92 feet wide, and 
24 feet thick ? 

37 I have a stone 4 inches wide, 8 inches long, 3 inches 
thick, and weighing 24 Ibs.; what will be the weight of a 
monument, of the same kind of stone, 30 feet long, 12 feet 
wide, and 12 feet thick ? 

38. If $500 will gain $30.12 in 4 mo. 12 days, at 9 per 
cent., how much will $750 gain in 2 yrs. 9 mo. 8 da., at 6 
per cent. ? : 

39. If a garrison of 900 men eat $4540 worth of bread 
in 6 months, when flour is worth $7.50 a barrel, how many 
dollars’ worth of bread will 578 men eat in 5 mo. 12 da., 
when flour is worth $9 a barrel? 

40. A squad of 24 men by working 8 hours a day, can, 
in 18 days, erect a wall 95 rods long, 12 feet thick, and 9 
feet high; how many men working 12 hours a day for 24 
days will be required for erecting a wall 380 rods long, 9 
feet thick, and 6 feet high ? 


SECTION XIV. 
INVOLUTION AND EVOLUTION. 
'_- LESSON I. 
INVOLUTION. 
$21. Involution is the method of finding any 
power. | 
322. A Power is a quantity produced by taking a 
given number a certain number of times as a factor. The 
factor thus taken is called the root of the power. 


ee. 
2s 
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’ 823. The Teonsnit or Index of the, power is the 
number denoting the power, and is indicated by a small figure 
placed at the right of the root, thus, 93 indicates the third 
power of 9 or 9X99; (2)* indicates the fourth power 


of 2. 
ILLUSTRATIONS. é 
The first power of five =51=5. 
“ second * (3 =5X5=52=25, 
‘third: mit “= 5 >< Sq 59125... - 
“ fourth * “- =) Xd xox 004625. 
taifthe ss, i) C5 Xoo Ko eo — slop. 


21 


beeetinate heamamare > ar 


“ second “ is 


+See thind:. - cf 


=3Xi= =( =o = $- 
=1XIXIR@!=3 ie 


324A, To find any required power of a ES 


What is the cube of 12? ? 


MODEL OPERATION. eS ' 
1231212 12,1728, Ans. “9 


ANALYSIS.—The cube of 12 
times, which equals 1728. 


. What is the 8rd power of 5? 
. What is the 4th power of 6? 
. What isthe 7th power of 2? 
. What is the 38rd power of 7 ? 
. What is the cube of 9? 


oP w© Pe 


eee 


equals 12'taken as a factor ‘three 


What is the cube of 8? 
What is the square of 11? 
What is the 4th power of 9? i 
9. What is the 5th of 3? 

| 10.* What is the Athrpower of 38? 


eS ta 


Qurstions.—What is per cent.? (188.) How is per centage ex- 
pressed? (184.) What isan agent or factor? (188.) What is com- 
mission? (189.) What is brokerage? (190.) What is a corpora- 


* Nore.—Reduce the mixed numbers to improper fractions, 
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tion? (198.) What is a charter? (192.) What is a firm? (191.} 
What is capital? (194.) ° What is a share? (195.) What is usually 
the value of a share? ,Whiat are stockholders? (196.) When is 
stock said to be at par? (197.) . When is stock said to be above par? 
(198. ) t 

LESSON Il. 


EVOLUTION. 


$325. Evolution is the method of finding the root 
of a given porey mber and is the reverse of involu- 
tion. 

326, A Roo any number is one of a number of 
equal factors which multiplied together produces the given 
number; thus 2 is the cube root of 8 because 2X%2«%2=8. 

327. The Radical Sign is a character (1/), which 
is placed before numbers to denote that the root is to be 
extracted; thus, /81. indicates that the square root of 81 
is to be extracted. When other roots than the square are 
required, a small figure or index denoting that root is placed 


. 


over the radical sign ; thus,4/24 =the cube root of 27; 


¥/3195—the fifth root of 3125 


(a.) Notes. —1. The root and corresponding power. take the same indices or ex- 
ponents; thus, the cube or 3rd power corresponds to the cube or third root; the 
4th power to the 4th root. 


2. The square root of any number is one of two equal factors whose product 
equals the number.. The cube root of any number is one of three equal factors ; 
the fourth root is one of four equal factors, &c. 


3. Exact roots are called rational quantities, and approximate roots are called 
surds. 


4. Numbers that have exact roots are called perfect powers, and numbers that 
‘a! no exact roots are called demand powers, 
SQUARE ROOT. 
328. “The Square Root is the root of the second 
* power; and to extract the square root of any number is to 
find a number which being raised to the second power will 
produce the number. 


. 
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{a ) Notz.—The square of the greatest digit can not occupy more than two 
places, hence every two places in the power will give one place in the root. 
Roots, 1, 2, 3,4, 5 i 
ILLUsTRATIONS.— Bes 8, 4. Ss te 

Squares, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

What is the square root of 3969? 
ILLustTRaAtiIon.*—I have a square board containing 39 69 


square inches ; what are its dimensions ! ? 


Fig. 1. Fig. 2. Fig. 3. 
60 in. wide. . wide. 
a 60 60 PRoor. 
zl 60 60 -| $3) $3} eoxceo= "shoo 
a —— |iso| 8] —— = |1s80 as 8 10 
S| 8600 3600 #| 38600 3s 8= 9 
180 180 9 


MODEL OPERATION. 
3969(60+3=63 


. 60 60=3600 
60 2—120)369 
120 3=360 
9 ‘ 
8x8= 9 
0 


ANALYSIS. me) Sines the length of the board is equal to the 
breadth, and the product of the length by the breadth gives 
the area, hence the square root of 3969 sq. in., area, will give the 
length of each side of the board. 

2. Separate the number into periods of two figures emntiog 
from the right (328., a.) thus, 39,69, which shows that the root 
will contain two places. * 

8. By trial the length of the largest square is 60 in., and the 


“*Nore. —The extraction of the square root of an abstract number may Re illus- 
trated by the following example. 
} 
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product of the length by the breadth is,3600 sq. in., (Fig. 1.) 
which subtracted from 39,69 sq. in. leaves a eumetier of 369 
sq. in. 

4, In order to’ preserve the form of a square, the remainder 
must be added to two of the sides. (Fig. 2.) 

5. Since the length of one of the sides is 60 in., and the 
length of the other side is 60 in., ‘the’ entire length tust be 2 
times 60 in., which is 120 bess 

6. Since Bre: are 120.sq. in: in one row of ie entire addi. 
tion, the addition will be as many rows wide as 120 sq. in. is 
contained times i in 369 sq. in., which is 3; and if the length of 
the entire addition is 120 sq: in., and te width is 3 in., the 
product will be 3°times 120 sq. in., which is 360 sq. in. “Ge: 
2.); 360 sq. in. subtracted from 369° Sq. in. leaves 9 sq. in. 

. %..To complete the: square (Fig. 2.), it will be necessary to 
add a small square 3 in. long and 3 in. wide, (Fig. 3.) contain- 
ing 9 sq- in., ‘which subtracted from 9 sq. in. leaves no remain- 
der... : 

; rahe, the board is 63 rs long and 63 in. wide. 


phe 3 is the square ae: of Sor ? 


ely o MODEL OPERATION. 
“ 3,91 (19.77-+root. 
1 i 3 


Trial divisor, 1<20—20.|291, dividend. 
Complete divisor, 20+. 9=29. 261. 


‘ - Trial divisor, 19x<20= —380. 30.00, dividend. 
Complete divisor, 880+ 7=887. 27. 09 _ 


Trial’ divisor, 197X20= —3940,|2. 9100, dividend. 
ma eo = 7=8947.|2.7629 7629 


"1471, remainder. 


For convenience, the following rule is adapted to the 
above contracted operation. 


sf 
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Ruitr—I. Separtite the number into periods of two places 
each counting toward the left from units’ place. 

I. Find the root of the left hand period; subtract its 
square from the period ; and to the remainder annex the next 
period for a dividend. 

III. Multiply the root found by 20 for a trial divisor ; di- 
vide and take the quotient for the next figure in the root ; also 
add the quotient to the trial divisor to complete the divisor. 


IV. Multiply and subtract as inygjmple division, and to 


the remainder annex the neat perio | for a new dividend. 
V. Proceed in the same manner as before, until all the 
periods are brought down. 


Norrs.—1. If the dividend does not contain the complete divisor, place a id 
in the root, and then annex the next period as a new dividend. , 


2. If the given number contains a decimal not having an even number of aed 
mal places, make them even by annexing ciphers before separating into periods; 
thus, 841.672=3841.67,20. 

8. When the exact root of the terms of a common fraction can not be found, 
change it to a decimal, and then extract the root of the decimal. 

Quzstions.—When are stocks below par? (199.) What is ie 
market value of stocks? (200.) What is a dividend?-(201.) What 
are profit and loss? (206.) What is insurance? (211.) Who is the 
insurer? (212.) Who are the insured? (213.) What is a policy? 
(214.) What is the premium? (215.) 


LESSON II. 
EXAMPLES FOR PRACTICE. 


Find the square root of each of the following numbers a 
, See 


11. V516961=what? 16. V42025=what? 
12. V182329=what? 17. V1014049=what? 


13. V23804641—=what? 18. V538=what? 
14, V10673289=what? 19.. V71=what? 
15. V20894041=what? 20. V24=what? 


eo 
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21, V1024=what? 26. Vaf;—=what? 
22, V.3364=what? = | 27. Vi9¢—what? 
23. V.895=what? 28. V373—=what? 
24, V3.4=what? 29.* V607,=what ? 
25. V2.46=what? 30. V413=what? 


Questioxs.—What isa tax? (217.) How isa tax assessed? (218.) 
What is a poll tax? (219.) What is real estate? (220.) What is 
personal property? (221,) What is an inventory? (222.) What is 
the method of assessing taxes? (223.) What are duties? (224.) 
What is a custom house? What is a port of entry? (226.) What 
is tonnage? (227.) ' 


LESSON IY. 
CUBE ROOT. 


229. The Cube Root of any number is the root of 
any third power or one of three equal factors whose pro- 
duet equals that number; and to extract the cube root of 
any number is to find that factor, or, in other words, a num- 
ber which being raised to the third power will produce the 
given number. 


\ (a) Norz.—The cube of the greatest digit can not occupy more than three places, 
hence every three places in the power will give one in the root. 


; Bobi ips, 1S 46 ae ~ 88-10, 
can 8 Ss) TION.— 
Ifvverrar Cube,1 8 27 64 125 216 343 512 729 1000. 


What is the cube root of 74088 ?. 


ItLustRation.{—I have a cubical block containing 
74088 cu. in.; what are its dimensions ? 


*Nozvge.—Reduce the mixed numbers to improper fractions. 


+ Nore.—The extraction of the cube root of an abstract number may be illustra- 
_ ted by the following example. 


at : EVOLUTION. 


ILLUSTRATIONS. 


Li 


73600 
480 - 


74080 


Fig. 2. 


1000 <cy | i i o. 
= yo ——— 


; Ca) 
2 Pe os: 
py es 
4 
a 

8 
7 
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¥ y MopeEt OPERATION. 
a 74088 74,088(4042 —42, root, 
——— il 64000 (a.) 4040.40 —64000 Z 


il| i008 10088 SHS 4800)10088 
9600 4800<2— 9600 


488 488 
480 (c.) eonconcarcs = 480 


Anatysis.—1. Since the product of the length, breadth, and 
thickness gives the solid contents of a cube, therefore the cube 
root of 74088 cu. in. will give the length of each side of the 


cubical block. 


2. Separate the ne Me into periods of three places, each 

counting from the right (329., a.); thus, 74088, which shows 
that the root will contain two places. 
' 8. By trial the length of the side of the largest cube is 40 
inches, and the solid contents of this cube are 64000 cu. in., 
(40x 40x 40=64000; Fig. .1..a.), which subtracted from 74088 
cu. in. leaves a,remainder of 10088 cu. in. (Fig. 7.@.) 

In order to preserve the form of a cube, the remainder must 
be added to three of the sides of the cube. - (Fig. 3.) 

4, Since the addition to each side of the cube must be 40 in, 


long and 40 in. wide, the addition to each side at 1 in. thick 


will contain 40 times 40 cu. in., which are 1600 cu. in., and the 
3 sides will contain 3 times 1600 cu. in., which are 4800 cu. in, 


(Big. 2., 6.) 
"BIE: it require 4800,cu. in. ta sey an addition 1 in. thick 


to the three sides of the cube, 10088 cu. in. will make the addi- 
tion as many inches thick as 4800. cu. in. are contained times 
in 1008 cu. in., which are 2. If the addition. at 1 in, thick 
contain 4800 cu. in., at 2 in. thick it will contain 2 times 4800 
cu. in., which are 9600 cu. in. (Fig. 2., 0.) .@ - 

6. More nearly to complete the cube, 3 blocks are required, 


348 BYVOLUTION. 
each 40 in, long, 2 in. wide, and 2 in. thick (Fig. 4), which 
contain 480. cu. in. (40x2x2x8=480) (Fig. 4, c), which Babs 
tracted from 488 cu. in. leave 8 cu. in, - 

7. To complete the cube a block is required (Fig. 6) 2 in. 
rep 2 in. wide, and 2 in. thick, which contains 8 cu. in. (2x2 

=8) (Fig. 6., d.) which subtracted from 8 cu, in. hid no 

Seat (Fig. T., a) 

Therefore, the block, is 42 in. long, 42 in. wide, and 42 in. 
thick. - 


Questions.—What is revenue? (228.) When-are duties said to 
bead valorem? (229.), When are duties said to be specific? (230.) 
What is an invoice? (231.) Whatis.tare? (282.) What is leakage? 
(238.) Whattis breakage? (234.) What is gross weight? (235,) 
What is net weight? (236.) What is interest? (238.) What is the 
principal? (239.) What is rate per cent. ? (240.) 


: LESSON Y. 
What is the cube root of 3874.23 ? 


MODEL OPERATION. 


3,874.230(15.705 + root. 4 
81. ’ 


12% 300=800./2874, dividend. 
’ .- 1X5x380=150, 
5Xd= 25, 


Complete divisor, 475|2875, product of the complete div., by 5. 


Trial divisor, (15)? 300=67500,/499.230, new dividendap 
15x7x30= 8150. 


TXT - "49. ar 


Complete divisor, 70699/494. 893, product of an com ete 
Trial divisor, (157)? x 300= 7394'700.|4.887000000, new dividend. 


Trial div. (1570)? 300— 739470000. ae 
1570 5 80= 285500. 9 


OUR tae [plete div. by 5. 
Complete divisor, 739705525|3.698527625, prod’t of the come 


-688472875, remainder. 


ae 


oe 
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For convenience in practice, the following rule is adapted 
to the above contracted operation : 

Rurtz.—l. Separate the numbers into periods of three 
places each, counting toward the left from units’ place. 

IL. Find the root of the left hand period, subtract its cube 
from the period, and to. the remainder annex the next period 
for a dividend. , 

Ill. Multiply the square of the root found by 300 for a 
irial divisor ; divide and take the quotient for the second fig- 
ure tn the root. 

IV. Multiply the product of the root found, and the last 
Sigure by 30, and the result, plus the square of the last figure, 
added to the trial divisor, will form the complete divisor. 

V. Multiply and subtract, as in simple division, and, to 
the remainder, annex the next period for a new dividend. 

VI. Proceed in the same manner as before, until all the 
periods are brought down. 


ores.—l. If the dividend does not contain the complete divisor, write a cipher 
ae root, and annex the next period for a, new dividend, with which proceed as 


F 2. If the given number contains, a ‘decimal whose number of decimal places is 
_- __ not divisible by three, make it divisible by annexing ciphers, before separating into 
periods; thus, 4,473.2213 = 4,473.221,300. 


QuEstTions.—What is the amount? (241.) What is simple inter- 

est? (242.) What is compound interest? (248.) What is legal in- 
terest? (244.) What are partial payments? (248.) What is an 
a Val Sites (249.) What is the rule of the Supreme Court of the 


Un tates? (250.) 
ana LESSON VI. 


Rts _ EXAMPLES FOR PRACTICE. 
Find the cube root of each of the following numbers ; 


31. 185193. 38. 17655848. 
32. 80621568. — 84, 257259456. 


b 
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35. 1860867. © 87. 41673648.5638. °°"! 
36. 1879080904. 38. | a cicseaat ‘ 


Questions.—Write a rule for Eblor first i in interest. (252. ) For 
' problems second, third, fourth, and fifth. (253.) (254.) (255. *) (256.) 

“What is discount? (259.). What is present worth ? (260. yo What i is 
a bank? Po ) What is bank discount? (262. iv f 


i LESSON Vil. se 
39. 4/8.144865728=what? |43. + See re 
‘40. 4/4176.3841—what? | 44." 773%, what? 


‘41. /AG-—what? 45. 71663—what? 
42, v9=what? 4 46. V/3=what? 
SECTION XV. 
: MENSURATION. a 
’ LESSON: I. a ba : 
DEFINITIONS. hee asi ; 
330, A Point is position ‘without ‘magnitude. 
S3i, A Line has but one dimen. et Pipes 4 
“sion, length ; as, AB. 1 wy 
" 382. Parallel Lines are Fig 


such as are everywhere equally 
- distant ; ; as, A B and Cc D. c 


_ BBB. An Angle i is the difference of dixectiotm etwe 

“two lines ‘which’ meet; as, A B C. The Fig. 3. 

point of meeting is called the vertex of the 

angle; and when the angle is named the Jet-! 

“ter at the vertex is placed second; as, A B O. Pe Ranks a 
 - J a oe 
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334. A Right Angle is one formed by a straight 
line meeting another perpendicular- Cc og 
ly, and the two angles thus formed Fig. 4 
are therefore equal; as, A D C and 
CDB. a 


335. An Acute Angle is one less than a right 
angle; as, E D B, Fig. 4. | 

336. An Obtuse Angle* is one greater than a 
right angle; as, A D E, Fig. 4. 

337. A Surface has two A Fig. 5. B 


dimensions, length and breadth ; arias 


as, A BCD. 
338. A Triangle isa figure p c 

having three sides (and three angles); as, A B C, Fig. 5. 
339. The Altitude of a triangle is the perpendicular 

distance of the vertex from the base, or from the base pro- 

duced ; as, B C is the altitude of the triangle A B C, Fig. 6. 
340. A Right Angled Triangle is a triangle 
ving one right angle; as, A C B, Fig. 6. Fig. 6. 3B 

The line opposite the right angle is called 

the hypothenuse ; as, A B. cate | 


q 341. A Parallelo- ah Tae 
: ‘gram is a four-sided fig- Mebane On SS 
Vig. are, whose opposite sides rege ' We 
Reeemalicl; as, A BOD, 78 
| Fig. . ‘ 


Re A Rectangle isaparallelo- ,  Fig.8 
era’ 


of whose angles are right an- | 
' gles; as, A B CD, Fig. 8. D 


co] 


* As the right iene contains 909 it follows that the acute angle contains less and 
the obtuse-angle more than 90°. 
16 
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348 A Square is a rectangle whose , Fig. 9. 
sides are equal; as, A.B C D, Fig? 9. 


23446. A Trapezoid is a four-sided fig- 
rt having but two of its sides pear as, 
AB C.D; Wie. 0. 2, A, Patel a 

B45. The Altitude of a Paral- ety” go 
lelogram, a Rectangle, a Square, or a Ag 


E D 


D 


Trapezoid, is the perpendicular dis- 
tance between the base and the parallel side opposite the 
base, or that side produced ; asy E I’, Fig. 10. 

343. A Circle is a plane surface bounded by a 
curved line, every point of which is equally distant from a 
point within called the centre; as, A B C Dy. 

$417. The Circumference of a Fig. 1. 
circle is the curved line by whichi it is bee 


bounded; as, A B C.D. (2 ; 
248. The Diameter of a circle is D ee 


a straight line passing through the centre : 


and terminating in the circumference; as, Oi ne 
DEB. \ «i 
349. The Radius of a circle is the distance from the | 
centre to any point in the circumference; as, E F. : a 
390, An Ellipse is a plane curve such that the sums 
of the distances of any points in the bound- 
ing line from two points within called the 
foci are always equal. 
The line A B passing through the foci is Ee 
called the major diameter ; and the diame- Ls :. 
ter perpendicular to A B at its centre is called the minor 
diameter. 


4 
é : 
“- 


te Ieee. lL 
" i 
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351, A Solid ibs three dimensions, 

—length, breadth, and thickness; as, A 
B GC, Fig. 13. 


302, A Prism 1s a solid whose sides 
are parallelograms, and whose ends are 
equal and similar. 

(a.) When the ends of a prism are 
triangular, it is called a triangular prism ; 
as, Fig. 14. 

_ (6) When the ends of a prism are 
square, it is called a square prism; as, 


Fig. 15. 

ig (c.) When the ends of a prism are 
hexagonal, it is called an hexagonal prism ; 
as, Fig. 16. 


(d.) When the ends of a prism are 
__ circular, it is called a cylinder; as, Fig. 17. 


(e.) When all the sides of a rectangular 
e 


* prism are square it is called a cube; as, 


\ Fig. 18. _ 
a i 353. A Pyramid is a solid the base of . Fig. 19. 
| which is a plain rectilinear figure, and having 
ve ails which are triangles whose vertices meet at 
int at the top called the vertex of the pyra- 
Sebie 19... =. 
Bees ‘The Altitude of a pyramid or a cone 


*A cylinder is a regular polygon or prism with an infinite number of sides. 
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is measured by a straight line let fall from the 
vertex perpendicular to the base; as, Fig. 20. 


334. A Cone is a solid, the base of which 
is a circle, and which tapers uniformly to a point / 
at the top called the vertex of the cone. Fig. - & 
20 


350. A Frustum of a pyramid or a cone _, 
is the part that remains after cutting en the top 4/ 
by a plane parallel to the base. 


Fig. 21 represents the frustum of a pyramid. 
Fig. 22 represents the frustum of a cone. 


356. A Sphere is a solid, bounded by 
@ convex surface, every point of which is 
equally distant from a point within called the 
centre; as, Fig. 23. 

so7, A Spheroid i is a solid, generated 
by the revolution of an ellipse about one of 
its diameters. If the ellipsé tevolves about _- 
its major diameter the spheroid is called pro- (2—1 
late. Jf about its minor diameter the Spheroid 
is called oblate. 


Fig. 24 represents 4 prolate spheroid. . f a 
_ Fig. 25 represents an oblate spheroid. 
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LESSON I. 
PROBLEMS IN MENSURATION. 


$58. The Area of a plain figure, or of the surface 
of a solid, is the superficial contents in square measure. 

339. The Solidity of a body 3 is its contents in cubic 
measure. _ 

Prosiem I.—The base and altitude of a triangle being 
given, to find its area. 

Rure.—Multiply the base by half the altitude. 

IttustRaTion.—The base of a triangle is 8 ft., and the 

altitude is 4 feet; what is the area? 
MODEL QPERATION, 
base. half alt area. 
S ft. 2. = 16sq. ft. 

Pros. Il.—The sides of a triangle being given to find 
the area. 

Rure.—From half te sum of the three sides subtract 
each side separately, then multiply the continued product of 
these remainders by half the sum of the sides, and extract the 
square root of the product, and the result will be the area. 

I_Lustration.—The sides of a triangle are respectively, 
12, 18, and 24 feet; what is the area? 


MODEL OPERATION. 


+: 12-4.18-++24—54, sum of the sides, 
Me (54+ 2=27 half, sum of the sides. 
Be ad 27—12— 15, 1st remainder. ~ 


+ = 27—18= 9, 2nd remainder. 
_ 27—24= 3, 3rd remainder. 
1593 X27=10935, 
V10935=104.57, sq. ft. area. 


“as he 
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Pros. III.—The sides of a rectangle or square being 
given, to find the area. 


Ruiu.—Multiply the length by the breadth. — : 


Inuvustration.—The length of a rectangular figure is 
12 ft. and the width is 9 feet; what is the area? 


‘MODEL OPERATION. 
12 9=108, area. 
Pros. IV.—The. base and altitude of a parallelogram 
being given, to find the area. 


Ruize.— Multiply the base by the altitude. 


~ In.vustration.—There is a parallelogram whose length 
is 12 feet, and altitude 8 feet; what is the area? 


MODEL OPERATION. 

12<8=96, area. 
' Quest1ons.—What is involution? (321.) Whatisa power? (322.) 
What is an exponent? (323.) What is evolution? (325.) What is 
the root of a number? (326.) What isa radical sign? (827.) What 
is the square root? (328.) What is the cube root? (329.) 


LESSON’ III. 
Pron. V'The ‘altitude and. the parallel bases ef a 
trapezoid being given, to find the area. 
Rutz.—Multiph; y the altitude by half the sum of the par- 
allel sides. 
ILLusTRATION.—What is the area of a trapezoid the — 
parallel sides of which are 12 and 18 feet respectively, and 


the altitude 8 feet? 
MODEL OPERATION. 


12+18=-30; 30+-2=15; 15x8= 120, area. 
Pros. VI.—The diameter of a circle being given, to 
find the circumference. 


ae 


be 
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Rute—Multiply the diameter by 3.1416, 
ILLUSTRATION.—The diameter of a circle is 8 feet; 
what is the circumference ? 


‘ 


MODEL OPERATION. 
3.1416 8=25.1328 ft. circumference. 


Pros. VII.—The circumference of a circle being given, 
to find its diameter. Fig. 11. 


RuLe.—Divide the circumference by 3.1416. | 
IntustRation.—The circumference of a circle is 25.1328 
feet; what is the diameter? P 
MODEL OPERATION. 
25,1328-+3.1416=8 ft., diameter. 


Pros, VIII.—The diameter of a circle being given, to 
find the area. Fig. 11. . 


RuLe.—WMultiply the square of the diameter by .7854. 


ILLusTRATION.—The diameter of a circle is 9 inches; 
what is the area? Y 
MODEL OPERATION. 
9?=81; 81.7854—63.6174, area. 
QurEstions.—What is a point? (330.) What is a line? (331.) 
What are parallel lines? (332.) What is a right angle? (334.) 
What is an acute angle? (335.) What is an obtuse angle? (336.) 
‘What dimensions has‘a surface? (337.) What dimensions has a solid? 
(351.) Whatisa triangle? (338.) Whatis the altitude of a triangle? 
(339.) : 
LESSON IV. 
Pros. IX.—The diameter of a circle being given, to 
find the side of the square having an equal area. Fig. 26. 
RuLe.— Multiply the diameter by .8862. 
IntustrRation.—The diameter of a circle 
is 9 inches; what is the side of the square 


having an equal area? Fig. 26. 
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MODEL OPERATION. 
8862 X 9=7.9758, side of square. 
Pros. X.—The circumference of a circle being given, 
to find the side of a square having an equal area. Fig. 26. 
RuLe.— Multiply the circumference by 28209. ~ 
Intustration.—The circumference of a circle is 12 
inches ; what is the side of a square having an equal area? 
; MODEL OPERATION. . 
-28209 X12=38.38508, side of square. 
Pros. XI.—The diameter of a circle being given, to 
find the side of the inscribed square. ° Fig. 27. 
RuLe.— Multiply the diameter by .7071. 
ILLustRATION.— What is the thickness of 
a square stick of timber that can be sawed 
from a log 20 inches in diameter? 


Fig. 27. 


MODEL OPERATION. 
.7071<20=14.1420, the thickness in inches. 
Pros. XII.—The circumference es given, to find 
the side of the inscribed square. 


Rute.— Multiply the circumference by .22508. 


InLusTRATIon.— What is the thickness of the square stick 


of timber that can be hewn from a log 100 inches in eir- 


cumference ? ai 


MODEL OPERATION. was 


.22508  100= 22.50800, the thickness in inches. 
Pros. XIII.—The diameters of an ellipse aged given, 
to find the area. Fig. 13. 


Rur.—Multiply the product of the two ao oy 
1854, 


\ 
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ILLUsTRATION.—What is the area of an ellipse whose 
major diameter is 12 inches, and whose minor diameter is 
10 inches ? 

MODEL OPERATION. 
12X10=120; 120.7854=94.248 inches, the area of the 
ellipse. 


LESSON Y. 

Pros. XIV.—The base and perpen- 
dicular of a right-angled triangle being 
given, to find the hypothenuse. Fig. 28. 

Ruiu.— Add the squares of the BASE 
and PERPENDICULAR, and extract the Bake: 
square root of their sums. 

(a.) To find the perpendicular, when the hypothenuse 
and base are given. 


perpendicular. * 


RuLe—From the square of the hypothenuse, subtract the 
square of the base, and extract the square root of the remain- 
der. 

(b.) To find the base, when the hypothenuse and per- 
pendicular are given. 

Rute.—From the square of the hypothenuse, subtract the 
square of the perpendicular, and extract the square root of 


ees ie remainder. 


Triusrration. —The base of a right-angled triangle is 


ei, 12 inches, and the perpendicular is 9 inches, what is the 


hypothenuse ? 
MODEL OPERATION. 
(12)y2= 144 


- 4/225=15 in., Ans. 


» 
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Pros. XV.—The three sides Fig. 29. 
of a right-angled triangle, and one E 
side of a similar triangle being c- 
given, to find the other sides. 


RuiLe.— Construct two similar 4 
right-angled triangles; as, A B y 
C; ADE; thn A B:A D:/B C:D E and A B:A 
D:AC:AE. 


ILLUSTRATION.—The base of a right-angled triangle is 
9 feet, the perpendicular is 9 feet, and the base of a similar 
triangle is 100 feet; what is the perpendicular ? 


D 


MODEL OPERATION. 
AB:AD::BC:DE; as, AB=9ft., AD= 1008, and BO=12. 


Therefore 9:100 :: 12: DE 
12 
9)1200 
133,=D E, Ans. 


~ Pros. XVI.—The length, and the perimeternof the end 
of a prism being given, to find the surface. Fig. 15. 


Rute.— Multiply the length by the perimeter, and to the 
product add the areas of the ends. 


ILLusTRATION.—The length of a triangular prism is 9 
feet; and the sides are respectively 2, 8, and 4 feet wide ; 3 
what is the surface ? a 

MODEL OPERATION. % 
9x9=81. area of sides. 
5.808 area of ends.* 


86.808 sq. ft., Ans. 
*Norz.—To find the area of the triangles forming the ends see Prob. II. 


: ® ; 
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Pros. XVII.—The length and perimeter of a prism 
being given, to find its solidity, Fig. 17. 

Rure—Multiply the area of one end by the length. 

Intustration.—What is the solidity of a cylindrical 
prism, the length being 12 fect, and the diameter 8 feet ? 


MODEL OPERATION. _ 
8°><.7854=7.0686, area of the end. 
7.0686 K 12 = 84.8232 cu. ft., Ans. 
Pros. XVIII.—The side of a cube being given, to find 
the area of its surface. Tig. 18. 
Rore.— Multiply the area of one of its sides by 6. 
InLustRation.—I wish to make a cubical box the length 
of whose sidg is 9 feet; how many square feet of boards 
do I require, taking no aceount of their thickness ? 


MODEL OPERATION, 
9x9=81 
81 6=486 sq. ft., Ans, 
Questions. —What is a square? (343.) What is a rectangle? (842.) 
What is a parallelogram ? (841.) Whatisa trapezoid? (844,) What 
is a circle? (846.) What is a cireumferonce? (847.) What is a 


diameter? (348.) What is a radius? (349.) What is an ellipse? 
(350.) 


. . LESSON VI. 
Pros. XIX.—The side of a cube being given, to find 
its solidity. Fig. 18. 
Rere.—Multiply the product of thé length and breadth 
by the thickness. 


ILLustRAtION.— What are the solid contents of a cubical 
block of marble the side of which is 9 feet? 


5 & 

<s 
bef, 
~4 


_- #& 
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MODEL OPERATION. 
9X9X9=729 cu. ft, Ans. 

Pros. XX.—The slant height and the side of the base 
of a pyramid being given, to find its area. Fig. 19. © 

Rute.— To the areas of the triangles which form its sides, 
add the area of its base. 

ILLusTRATION.—What is the area of a square pyramid, 
the slant height being 15 feet, and the side of the base 3 


feet ? z 
MODEL OPERATION. 


22.6 4=90.4, area of sides.* 
38x<38=9, area of base. 
90.4-+9=99.4 sq. ft., Ans. 
Pros. XXI.—The altitude and base of a pyramid being 
given, to find its solidity. Fig. 19. 
Rute.— Multiply the area of its base by one-third of its 
altitude. 
ItLustRAaTION.—How many cubic feet in a triangular 
pyramid, the altitude of which is 12 feet, and the length of 
each side of whose base is 4 feet? 


MODEL OPERATION. 
area of bas 


6. 924 of 12—27.68 cu. ft., Ans. 

Pros. XXII.—The slant height and diameter of the j 
base of a cone being given, to find its surface. Fig. 20. 
Rote. —Multiply the circumference of the base by half te 
sum of the slant height and the radius of the base. 

ILLustraTIon.— What is the surface of a cone whose 
slant height is 20 inches, and whose diameter is 8 inches? 

+Nore.—To find the area of the triangles which form its sides, see Prob. IL. . 


CS 
ae 


i f “ a. 
ees, 


oe 
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= MODEL OPERATION. 

20+-4—24, sum of slant height and radius. 

8 3.1416—=25.1328, circumference. 

25.1328 X4 of 24—801.5936 sq. ft., Ans. 

Questions.—What is a prism? (852.) What isa circle? (846., d.) 

What is a pyramid? (353.) What is a cone? (354.) What is the 
frustum of a cone or pyramid? (855.) What is a sphere? (356.) 
What is a spheroid? (357.) What is an area? (358.) What is the 
solidity of a body? (359.) 


LESSON VII. 
Pros. XXIII.—The altitude and the diameter of the 
base of a cone being given, to find its solidity. Fig: 20. 


Rute.— Multiply the area of the base by one-third of” the 
altitude. 


IntustRatIoN.—What is the solidity of a cone whose 
altitude is 12 inches, and whose diameter is 3 inches? 


MODEL OPERATION. 


3? .7854=7.0686, area of base. 
7.06864 of-12=28.2744 cu. in., Ans. 


Pros. XXIV.—The perimeter of the ends and the slant 


height of a frustum of a cone being given, to find the area. 
Fig. 22. 


Rure— Multiply the sum of the perimeter of the two ends 
by one-half the slant height, and to the product add the areas 


_ of the ends, 


ILLUsTRATION.—What is the surface of the fusene of 
a cone, the slant height being 30 inches, the diameter of one 
end 12 inches, and that of the other 4 inches? 


364 MENSDRATION. 


MODEL OPERATION. 


12% 3.1416= 37.6992 alk-4eS 
4X8.1416= 12.5664 \ perimeters, 


50.2656X40f 80  - =%753.984, convex surface 
42 x, = .566 
oashoati ance area of ends. =125.664 


879.648 sq. in., Ans. 


Pros. XXV.—The perimeter of the ends and the alti- 
tude of a frustum of a pyramid or cone being given, to find 
the solidity. “Figs. 22, 23. 

RuLse.— 70 the square root of the product of the areas of 
the ends, add the areas of the ends, and multiply the sum by 
one-third the altitude. 


‘Arprication.—How many cubic inches in a cireular - 
block of marble 20 inches long, 4 inches in diameter at one 
end, and 8 inches at the other? 


MODEL OPERATION. - 

42% .7854 = 16.1854 . % 
82.7854 = 64X.7854 t areas oh ee 
VEXEX.TE5L 78542= 32.7854 sq. root of prod. of areas. 

112X.7854X} of 20=586.482 cu. in. eit 
Pros. XXVI.—The diameter of a sphere being Sy’ 
to find its area. Fig. 24. ; 
Rouie.— Multiply the circumference by its diameter. . 
ILLUSTRATION.—How much leather will it take to cover | 
a ball 5 inches in diameter ? : - ae 


MODEL OPERATION, oe .°% 
5<3.1416=15.708; cireumference. = 
15.708 X5=78.54 sq. in., Ans. 
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LESSON VIII. 

Pros. XXVII.—The diameter of a sphere heing given, 
to find the solidity. Fig. 23. 

Rore.— Multiply the cube of the diameter by .5236. 

‘In.tsrration.—How many cubic inches in a cannon 
ball 6 inches in diameter? 
MODEL OPERATION. 
6?<.5236=113.0976 cu. in., Ans. , 

Pros. XXVIII.—The major and the minor diameter 
of a prolate sphergid rare given, to find its solidity. 
Fig. 24. 

RULe. —Multiply the product of the square o) the minor 
into the major diameter, by 5236. 

ILLustration.— What is the solidity of a prolate | sphe- 
roid whose major diameter is 380 inches and whose minor 
diameter is 20 inches ? 

MODEL OPERATION. 
(20)? 30=12000, product. 
12000 X .5236= 6283.2 cu. in., Ans. 
aon. XXTX.—The major and minor diameters of an 


oblate spheroid being given, to find its solidity. Fig. 25. 


Rote.— Multiply the product of the square of the major 


into the minor diameter, by 5236. 
_ Intustration.—What is the solidity of an oblate sphe- 


roid whose diameters are respectively 30 and 10 inches ® 


MODEL OPERATION. 


 (80)*X 10=9000, prod. 
9000 .0236=4712.4 cu. in., Ans. 
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Pros. XXX.—The length, the bung, and 
the head diameters of a cask being given, 
to find the contents in gallons. Fig. 30. 


Ruie.—l. Add to the head diameter two- a 
thirds* the difference between the head and bung dar 
aul the result will be the mean diameter. 

Il. Multiply the ‘product of the bqviewa of the mean diame- 
ter into the length, by .0034. 

IntusTRATION.—How many gallons in a cask whose 
bung diameter is 18 inches, head diameter 12 inches, and 
length 25 inches? 


MODEL OPERATION. 
12+2 of 6=16, mean diameter. 
(16)? 25 X.0034=21.76 gal., Ans 


: LESSON IX. 
PRACTICAL EXAMPLES IN MENSURATION.: 


1. There is a triangular field, the length of one side of 

which is 18 ch. 25 1., and the distance between this side and 
_ the vertex of the opposite angle is 9 ch. 13 1.; how many 
acres does the piece of land contain? (See Prob. I.) 

2. There is a triangular piece of land; the length of each 
side is 14 ch. 29 ].; how many acres does the piece contain? 
(See Prob. IT.) i 

3. I bought a square piece of land 180 rds. long, and 80 
rds. wide; how much did it cost me, at $7 5. per acre ? 
(See Prob. IIT.) 

4. Of a diamond shaped eh of land 30 rds. long, and 
20 rds. wide, I sold 23 acres; how much remained? (See 
Prob. IV.) 

5. I have a board 12 feet in length, 5 inches wide at one — 


*Nots.—If the staves are not much curved add six-tenths. 
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end, and 9*inches at the other; how much is it worth at 3 
ets. per sq. ft.? (See Prob. V.) 

6. What is the length of a piece of wagen tire that will 
just fit a wheel 2 ft. 6 in. in diameter? (See Prob. VI.) 

7. What is the diameter of a wheel that will revolve 236 
times in going 198 rds.? (See Prob. VII.) 

8. How many acres in a circular pond, the diameter of 
which is $ of a mile? (See Prob. VIIL) 

9. Ihave a circular band of iron, the inner circle of which 
is 15 inches in diameter; what is the width of one side of 
a square stick of timber that the band will just fit? (See 
Prob. IX.) 

10. A mechanic has a band of iron 27 inches long ; what 
must be the width of one side of a square stick of timber 
which the band will just compass ? 

11. How large will be a square stick of timber that can 
‘be sawed from a log 27 peene in diameter? (See Prob. 
XI.) 

12. The circumference of a log is 5 feet 2 inches; what is 
the thickness of the largest square stick of timber that can 
be hewn from it? (See Prob. XII.) 

13. How many square feet in the ceiling of an elliptical 
room, the length of which is 13 feet, and the width 8 feet? 
(See Prob. XIII.) 

Questions.—Give the rule for Prob. I. (359.) For Prob. II. For 
Prob. III. For Prob. TV. ForProb. V. For Prob. VI. For Prob. 
Vil. 

; LESSON xX. 

14, There is a wall 33 feet high. The foot of a ladder 
_ is nine feet from the wall; how long must the ladder be to 
reach the top of the wall? (See Prob. XIV.) 

15. How much will it cost to plaster the walls and ceiling 
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of a triangular room 11 feet high, each side being 8 feet 3 
in. long, at 50 cts. per square yard? (See Prob. XVI.) 

16. How many cubic feet of timber in a pentagonal shaft 
25 feet long, the area of the end being a9 sq. inches? 

(See Prob. XVII.) . 

* 17. How many feet of boards 1 inch thick will it tae to 
make a cubical box, the side of which is 8 feet 7 inches; 
and how much will it cost at 3 cts. pte square foot? (See « 
Prob. XVIII.) | 

18. How many gallons of water can be poured into a 

- cistern 8 ft. 8 in. long, 7 ft. 3 in. wide, and 6 ft. 9 in. deep? 
- (See Prob. XIX.) 
19.* How much will it cost to paint the njramiadl spire 
. of a church, each of the four sides being 12 feet at the base, 
and having a slant height of 45 feet, at aii cts. per square 
foe«? (See Prob. XX.) 

20. How many cubic feet in a pentagonal pyramid, the © 
length of which is 25 feet, and the area of whose base i is 12 
sq. feet? (See Prob. XXI.) 

21.* How much will it cost to paint the circular spire « of 
a church, the slant height of which is 45 feet, and the di- | 
ameter of whose base is 9 feet, at 25 cts. per squles foot? 
(See Prob. XXII.) 

22. How many tons of hay in a conical hay-stack 20 feet 
high and 40 feet in circumference, if 1 cubic fog weigh 3 
of apound? (See Prob. XXII) fx aii 

23. How many feet of inch rope will it take to wind | 
- a circular stick of timber 10 feet long, 8 inches in 
diameter at one end, and 12 inches in diameter at the 
other? , (See Prob. XXIV.) : 


| 
| 


_ | stepped backward until he 
could just see the top of 


\ 


a)! 


ee 
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24. At 3 cts. per cu. ft. what will be the cost of a 
round stick of timber 15 feet long, 18 inches*in diame- 
ter at one end, and 11 inches at the other ? ee Prob, 
XXYV.) 

& 
LESSON XI. 

25. How many square inches of leather will it require 
to cover a ball 6 inches in diameter? (See Prob. X XVI.) 

26. How much will a cannon ball weigh whose diameter 
is 8 inches, if 27 cubic inches weigh 12 pounds ? (See 
Prob. XX VII.) 

27. What is the solidity of a prolate spheroid 9 inches 
long, and 4 inches thick? (See Prob. XXVIII.) 

28. What is the solidity of an oblate spheroid 9 inches 
long, and 4 inches thick? (See Prob. X XIX.) 

29. How many gallons in*a cask 46 inches long, whose 
bung diameter is 30, and whose head diameter is 25 inches ? 
(See Prob. XXX.) 

30. A man desirous of Fig. 31. 
finding the height of a 4 
certain tree placed a ten 
foot pole perpendicularly 
100 feet from the foot of 
the tree at B; he then 


the tree over the end of the pole. On measurement he 


‘found the place on which he stood at C, was 12 feet from ~ 


the pole. “ How high was the tree, the eye of the man being 
4 feet 9 inches above the ground? (See Prob. XV.) 

31. A man desirous of finding the distance of a certain 
on. ‘the epposite side of a river proceeded to construct 
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the right-angled triangles. 
_ CAF, (Big. 82.) making 
C A 10 rods. From C 
toward A he measured C 
E 4 a rod, and drew E D 
parallel to A F. By 
measurement he found E 
D 15 rods; what was the 
distance to the tree? (See 
Prob. XV.) 


LESSON Xu. 
LUMBER. 

360. Lumber and timber are usually computed by 
board measure.. 1 foot by this measure has the dimensions, 
length, one foot, width, one foot, thickness, one inch. Round 
timber is sometimes computed by board measure, and some- 
times by cubic measure. 

Hence, to find the contents of oad! ee joists, . 
beams, &c., is given the following 

(a.) Rute.—I. Multiply the length by the breadth, when 
the lumber is not more than 1 inch thick. 

IL. When more than one inch thick, multiply together the 

length, the width, and the thickness taken in inches. 


4 


EXAMPLES FOR PRACTICE. ; 
32. What are the contents of a board 14 fee lng, and 
8 inches wide ? a 
_ 83. What are the contents of 1 a plank 12 feet Jong, 9 
inches wide, and 2 inches thick ? 4 
* 34. What are the contents of a joist 15, facies 
es wide, and 8 inches thick? _ 


Ye ee ee 
oh . 


MISCELLANEOUS EXAMPLES. 871 


85. What will be the cost of a stick of timber 25 feet 
long, 8 inches wide, and 6 inches thick, at 24 cts: pgr foot ? 
86. How much will the following bill of lumber cost at 
' 22 cts. per foot? - 
4 atic feet long, 6 by 8 inches. 
7 PE Sawoo ve 6) 6-by 8 inches. 
125 joists 12 feet long, 2 by 3 inches. 
Tog LZ x6 + Dy "4 inches. 
5,000 feet of siding, at $20 per thousand. 
11 bunches shingles, at $5 per bunch. 
7,000 feet of boards, at $18 per thousand. 
10,000 lath, at $4 per thousand. 


Questions. —How is lumber usually pamgpiad (360.) Give the 


rule, (360., a.) 7 


SECTION XVI. 
LESSON I. 
MISCELLANEOUS EXAMPLES. 


1. A man bought a carriage for $136%, a horse for $3803 
‘more than he paid for the carriage, a house and lot for 
$9872% more than he paid for both the horse and carriage; 
me much did all cost him? 

_ 2. A merchant bought 372 pieces of cloth for $9335, and 
; Be for $10610}; how much did he gain per cent. ? 

8. A merchant bought 373 pieces of cloth for $9335, and 
¥ » told them for $106104; how much did he gain per piece? 
_ 4. A merchant bought 52 hogsheads of sugar for.$21842 ; 
he sold half of them for sy se 273; how much did he gain 
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der in 21 installments; what is the amount of each install- 
ment? 
6. The company invest $208. 64 in seidanding $247.29 
in stocks, and the remainder in. land at $312 per acre; after 
keeping the land 8 months they sold itor 8 per cent.‘ad-._ 
vance; how many acres did they buy? 7 
7.~dames had acertain number of marbles, when he com- 
menced playing with Henry; in the first game he lost 36 
marbles; in the second, 28; in the third game he won § as 
many as he lost in the first and second games; he had 15 
left; how many had he at first ? 

8. A, B, and C draw a prize-of $15236; A’s share is 19 
per cent. B’s share is 36 per cent. more than <A’s share. 
C buys with his share a farm, for which he gives $48? per 
acre; how much does it contain? 


LESSON II. 


9. How many yards of linen # of a yard wide will line 
204 yards of broadcloth 1} yards wide, allowing 10 per 
cent. shrinkage? 

' 10. If the dividend be 3 and the ees se) whats the 
Sinton’, , 

11. The sum of two fractions is i the difference is a 
what are ‘ak fractions ? 


the Salas of the fraction be increased or diminehed 
how much? a 


Le vil the value of the — be iner cased or 2 Os 2 
and how much? i fate 
14, A merchant purchased 8 B44 4 fabde of cloth = 4 
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a-yard; had the cloth been 5? cts. cheaper, how many more 
yards could have been purchased for the same money ? 
15. A, B, and C draw a prize of $15236; A’s share is 
$4720; B’s share is 2 more than A’s; C buys with his 
share a farm worth $48? per acre; how many acres does 
it contain ? 

16. How many bottles of 43 pts. each, can be filled from 
23 hogsheads of wine? ; 

17, The first of three numbers is 894868, the second is 
2 more than the first; the third equals the sum of the first 
and second; what is the sum of all the numbers? . 

18. How many steps of 2 feet 5 inches each would a man 
take in walking from Newark to New York, the distance 
being 9 miles? 

Quezstions.—What is a unit? (1.) Whatisa number? (2.) What 
is the difference between an abstract and a concrete number? (3.) 
(4.) Of what does Arithmetic treat? (5.) “What is quantity? (6.) 
What is a problem?.(7.) What is the difference between a simple 
and a complex problem? (8.) (9.) Repeat an Arithmetical formula. 
(11.%). What is a rule? (12.) What is a sign? (13.) What are the 
principal signs used in Arithmetic? (32.) (33.) (34.) (43.) (51.) (62.) 
(116.) Repeat a complex problem. (9.) What is an axiom? (14.) 

_ Illustrate on the blackboard each of the axioms. (16.) What is the 
_ difference between the Roman and the Arabic methods of notation? 
“aaa 8.) (19.) What letters are used in the Roman? (18.) What fig- 
1) ures im the Arabic? (19.) Give a complete description of the method 
: y of expressing numbers by the Roman notation. (18.) By the Ara-" 
Waa (19.) ; 
ES tae LESSON III. 
19, A drover bought 32 head of cattle for $2400.83; 21. 
head for $1386}; 25 head for $1984; and 13 head for 
; $1 40; he sold them all for $7371}; what did he receive 


r head? 


874 MISCELLANEOUS EXAMPLES. 


20. How many spoons, each weighing 3 oz. 44 pwt. can 
be made from 32 lbs. 9} oz. pwt. of silver? 

“21. A, B, and C can do a piece of work in 85 days; B 
and C can do it in 93; in what time can A do it? 

22. An apothecary bought 3 lb. 10 oz. of aloes by ayoir- 
dupois weight, at 35 cts: an ounce, and sold it for 3 cts. per 
prain apothecaries’ weight; did he make or lose, and how 
much? 

23. A druggist bought 25 Ibs. opium by avoirdupois 
weight, at $5.25 per pound, and sold it at the same price 
_apothecaries’ weight; did he make or lose, and how much? 

24. A man has four farms and two houses; his farms 
were worth $3896 each; his houses $9376 each; to his 
son he gave } of three farms and one house, and to his 
daughter the remainder of his property ; how much did each 
receive ? 

25. A train of cars runs 241880 feet in one hour and 32 
seconds ; how far will it run in one hour and one minute? 
* 26. The earth in its orbit moves 802192000 miles in one 
year and 132 days; how far does it move in one year? 

27. Three men, A, B, and C, own a farm valued at’ 
« $44140; A’s share is valued at $13256; B’s, at $9284; 

C’s share is worth $253 per acre; how many acres does he 
own? : 
j Quzstions.—What is the difference between the simple and the 
~ local value of a figure? (20.)(21.) What is the use of a cipher? 

(22.) ane the numeration table from right to left. (25.) From 
left to right. (25.) What is the sum of two or more numbers? (80.) 
What is addition? (31.) What is the sign of equality ? (33.)_ What 
is the dollar sign? (34.) How, may addition be proved? (36.71) Re- 
peat the arithmetical formula for addition. (See page 15, Anal.) ‘What 


are the terms of subtraction? (40.) (41.) (42.) Deline each. What gf 7 
is the sign of subtraction? (48.) Repeat the arithmetical a sie 


\ 
* 


Fj os ee 
a 
in 
oy . 
i. 


* ad : of . 
9) 2 


Pe “a (¢-. * 3S) si A! = id 
a < 
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for subtraction. (See page 20, Anal.) Give the definition of each of 
the terms in multiplication. (46.) What is the sign of mini plicée 
tion? (51.) Repeat the arithmetical formula for multiplication. (See 
page 27, Anal.) Define each of the terms of division. (54.) What are 
the signs of division? (62.) (62., a.) What is the first arithmetical 
formula in division? Ans.—Jf 6 pounds of sugar cost '72 cents, one 
pound will cost one stxtH of 72 cents, which is 12 cents. What is the 
second? Ans.—ZJf one pound of sugar costs 12 cents, as many pounds 
may be bought for 72 cents as 12 cents are contained times in 72 cents, 
which are 6 times, 


LESSON IV. 


28. A certain field enclosed by a board fence, is 17 ch. 
30 1. long, 13 ch. 30 1. wide; how many feet long is the 
fence which encloses it? 

29. How many posts will it take to build the fence, if 
placed 5 feet apart, and what will be the length of the last 
pannel ? 

30. One cubic foot of limestone weighs 175 Panis 
what will be the weight of a block 13 feet 9 inches long, 
14 ae 8 inches wide, and 6 feet 3 inches thick ? C2 

- What will it cost to build the walls of a cellar 28 
tect 9 inches long, 18 feet wide, and 8 feet 3 inches deep, 
the: walls being 2 Teet 3 inches thick, at $1.25 a perch? => 
, "82, A man bought 2} bushels of chestnuts by dry meas- 
ure, and sold them by wine measure; how much did he > 


Ta 


83. A milkman bought 8 gallons of milk by bee#meas- 
ire, and sold it by wine measure; how many quarts did he 


an bought 3 bushels of walnuts for $6. and re- 

_ 5 ets. per gill, wine measure; did he make 
y the operation, and how much? ky 
| man bought 3746 barrels of potatoes for $9460, — 
7 ‘ts 
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but finding 124 per cent. of them spoiled he was content ‘to 
sell the remainder at cost; how much did he receive a bar- © 
rel? 

36. A man had 300 barrels of apples, and sold 232 bar- 
rels; what per cent. had he remaining? 


Quzstions.—Illustrate each of the principles in the fundamental 


_ rules. (66.) Illustrate each of the contractions in the fundamental 


rules. (67.) Give a description of the United States currency, coins, 
&c. (68.) What is a bill of parcels? (76.) What is the difference 
between a ‘simple number and a compound denominate number? 
(77.) (78.) What is the difference between reduction descending 
and reduction ascending? (80.) (81.) Give a description of English _ 
money, coins, &c. (82.) What are the uses of each of the weights? s 
(83.) Repeat the table of each. (84., a.) (85., a) (86.) (87.) (88., a) 
(88., 6.) What are the dimensions of extension? (89.) Of a line? 
(89.,a.) Of a surface? (89., 0.) Of a solid? (89.,¢.) Repeat the 
table of Long measure. (90., a.) What is a knot? (90.,¢.) What 
is the difference in the lengths of an English and of a geographical - 
mile? .(90., ¢., 2.) How do artificers estimate work? (92., d) Re- 
peat the table of square measure. (92.,7.) Of surveyor’s square ~ 


» Measure? (93., a.) Repeat the table of Cubic measure. (94,¢) © | 


wy ; LESSON Y. 


87. A merchant pays $80 a month for clerk hire, which _ 
is 13 per cent. of his entire incomes his other expenses are 
$1000; what are his annual net profits ? 


ihe 


38. How many times will the came. wheels of a ipa eS 


feet 34 in. in circumference ? 
89. In 57£. 15s. how many half crowns: 
AO. Tit take 5 yds. 33 Rt to make a suit of clot 


will remain? 


“ 
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_ 41. A commission merchant in Chicago sells 370 barrels 
_of flour at $5.30 per barrel, and 53 firkins of butter, each con-— 
taining 103 Ibs., at 19 cts. per pound; what was his com- 
mission, at 5 per cent. ? 
42. I sent my agent in New York $3874.47, with. ehini 
to buy sugar;.I pay him 24 per cent. commission, and 4 
per cent. insurance; what amount should he expend for sugar? 
43, A man. bought 35 shares of bank stock at 84 per 
cent. discount, and sold them at 3 per cent, premium; how 
much did he gain ? 
44, What will a bill of exchange on | London of 96£. 
18s. 4d. cost, in U. S. currency, at 64 per cent. premium ? — 
45. I wish to send $4872.30 to a friend in Liverpool ; 
what will be the amount of the bill which I can purchase 
if exchange is at 57 per cent. premium? 
_ Quzstions.—W hat are measures of capacity? (95.) Whatare the 
_ steps in changing gills to hogsheads? (95., 6.) , Hogsheads to gills? 
(95., 6.) What is the use of Dry measure? (96.) Repeat the table. 
(96., a.) What are the steps in changing Wine measure to Beer 
‘Measure ? (96.,¢.) Beer to Dry measure? (96.,¢.) What is time? 
(97. ) Repeat the table. (97.,a.) What is the use of circular meas- ; 
ure? (98-) Repeat the table. (98., a.) What is an integer? (106.) 
What is the difference between an odd and an even number? (107.) 
) What is the difference between a. prime and a composite num- ~ 


is the difference between a prime and a composite factor ? 
18.) What is the rule for finding the prime factors of a 


ea — nRgson vie 
ne 46 Bays a shares, of he R. R. stock worth, h 35 per 
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he charges me 2 per cent. for selling, and 13 per cent. for 


buying? 
48. I purchased the following bill of goods; what must 
I mark them to gain 25 per cent. ? 


* 340 yds. calico, @ $0.13. 
172.6 sl @ «144. 

34 dress shawls, @ 4.36. 

12 fine cloaks, @ 9.00. 


437 yds. fine French broadcloth, @ 3.25. 
49. Give the marking prices of the following bill at an 
advance of 30-per cent. ? 
12 doz. fine cotton thread, @ $1.20. 
3 gross pearl buttons, at 10 cts. per doz. 


2 “. extra needles, at $1.20 xs 
Binet “ pins, at -60 s 
12 doz. covered buttons, large, @ 10 cts. 
2. af “  medium,@ 8 “ 
LD ie « “ yest, @ 8 
64 sé Soe? ‘amall =e k s 


50. How much would the above bill of goods amount to _ 


if sold at 94 per cent. loss? 


51. Lsold the following articles at auction, at the follow- 


ing prices: what per cent. did I gain? 
14 yds. calico, which cost 11 ets., at 13. cts. 
12 66 66 6c (19 8 79 at 10 “ 
g « m2 “« © JR & at10 « . 
_ 14 handkerchiefs, “ 18 “ at 20, ok ie 
8 cravats, » “vr #ea2an “ atd2 © 
14 “ 66. uS 12 mid at 15 (14 
25 prs: Gents’ owes: « (50 “ at 75 
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cellation depend? (16.,0) What is the greatest common divisor of 
two or more numbers? (119) What is the least common multiple 
of two or more numbers? (122.) What is the difference between 
the g ¢, d. and the |. c. m. of two or more numbers? (119.) (122.) 
What is a fraction? (123) What is the difference between a com- 
mon and a decimal fraction? (124, (125.) 


LESSON VII. 
52. I sold the following bill of goods at auction: did I 
make or lose, and what per cent.? 
3 vest patterns, which cost $3. for $2.50. 
4 vests, ready made, ee ORE a ee PD OO: 


5 prs. pants, ear aoO Sn Lad. 
6“ “ . 6 % 8.00 “ 975. 

9 yds, cassimere, “ “ 83% — .70. 
11 cravats, side Lat) eas 


13 coats, extra, ee 15.00 © 20:00, 

53. An agent on assuming the liquor agency of a town, 
received $58 cash and $59.50 in liquors. During the year 
he paid for stock $282.85 and received for sales $293.55. 
At the close of the year he delivered $81 in liquors to the 
town. He was to receive $69 salary for his services ; did 
the agent owe the town or the town the agent? Did. the 

_ town fhake or lose by the agency, and how much? 

_ 54, A man bought a cargo of molasses, consisting of 500 

hogsheads; it cost him 30 cts. per gallon, and he sold it for 

- 40 cts.; his storage cost him 2 per cent. insurance 3 per 

cats f cent., leakage 4 per cent., other expenses 5 per cent.; how 

: "much did he make by the operation ? 

importer in New York bought 3000 yards of 

1 broadcloth, at 10 shillings per yard; for what must 

q Ae to make 15 per cent. profit, exchange being 67 per 
E eae 
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can I afford to pay for butter in New York, which will sell 
for 15d. per pound in Liverpool, allowing 3d. per pound ‘for 
exportation, exchange being 67 per cent. premium, and how 


_mImany pounds will it take to pay the bill? 


Qurstions.—What is the difference between a proper and an im- 
proper fraction? (129.) (180.) What is the difference in the uses of 
the numerator and the denominator of a fraction? (128.)(127.) 
Give an example of a proper fraction. Animproper fraction. A mixed 
number. Asimple fraction. A complex fraction. A compound fraction. 
Of what may fractions be considered as indications? (135.) To what 
does the numerator correspond? (136.) To what the denominator? 
How is the value of a fraction affected by multiplying the numerator ? 
(137.,e.) By multiplying the denominator? (187., ¢.) When a change is 
produced upon the numerator, what change is produced upon the 
value of the fraction? Ans.—A like change. When a change is 
produced upon the denominator? Ans.—An opposite change. When 
the same change is produced upon both? Ans.—Wo change 


LESSON VIII. 
57. I bought 4 barrels of sugar at $30 each; wl sold 4 of 


- it at an advance of 25 per cent., but the remainder hiding 


damaged, I was content to lose 183 per cent.; did I make 


or lose by the operation, and how much? 
58. I purchased a cargo of wheat consisting of 4500 
bushels, worth $1.30 per bushel; I paid for insurance 2’ per 


‘cent.on # of its value; for storage 3 per cent.; for how 
‘much must I sell it per bushel to gain 10 per cent., after — 
deducting loss of interest on the cost for 6 months? 

"59. I have interest in the cargo of a vessel to San Fran- 


cisco, worth $89670; the insurance, war risk, was 8 per so 


‘cent., the sailing expenses were $1000; in a storm § of the 


‘eargo was thrown overboard, and the remainder was sol 
‘a profit of 80 per cent.; did I make or lose by isi ventue 
Pi how a may 
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60: A teacher in the district in which I live received a 
_ salary of $800, the other expenses were $275; $125.37 are 
received from the public fund, and the aggregate attendance 
was 39467 days; what was my bill for 3 pupils of 89 days 
each? 

61. What is the amount of duty on the following invoice, 
at 8 per cent. ad valorem? y 

© 13 bales of unbleached muslin, @ $300. 

AEE say's bleached SO) 950: 

So pu cassimere, @ 600. 

4 « extra, @ 780. 
4. ~ English broadcloth, @ 800. 

As duties are to be paid in gold, what amount in currency 
will be required to pay the above bill when gold is at a pre- 
mium of 584 per cent.? 

Questions.—In how many ways may fractions be reduced? (145.) 
(146.) (144.) How does the reduction of fractions differ from the 
reduction of integral numbers? (79.) (141.) What condition is es- 
sential to the addition or the subtraction of fractions? (150.) Can 
integral numbers and fractions be added? Ans.—Only by changing 
them to the same denominations. How many ways may fractions be 
multiplied ? (154.) (157.) (158.) In how many ways can fractions be 
divided? (155.) (156.) (159.) (160.) What is the meaning of of in 

_ the expression } of 27? (155., 6.+) What is the difference between 
+ of 5 and } of 7? What is the comparison of numbers? (166.) 


a 
What is essential to the comparison of numbers? (167) What are 


the rules for adding and subtracting fractional compound numbers? 
_(168., a.) Of what does the complete decimal scale Consist? (169.) 


: How is units’ place designated? (171.) 


‘ 
vo | 
. 1 


LESSON IX. : 


he 62. An importor in New York, purchased 200 chests of 


fine tea, each chest weighing 87 lbs., at 3s. per pound; what 
n American paper currency will be the amount of the- 
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duty, 4 per cent. being allowed for tare, the rate of duty 
being 25 per cent. ad valorem, with gold at 70 ven cent, 
‘premium ? 

63. A man sold a factory for $27000, for which he- was 
to receive a farm worth $9000, possession to be had in 6 
months; $12000 to be paid down in cash, and the remains 
der to be paid by note at 1 yr. and 8 months; what should 
‘have been the price, if he had sold for cash? © 

64. I bought, Jan. 1, 1864, a house and lot for $5700; 
Apr. 9, I paid $37.50 for painting; Sept. 12, $375.68 for 
repairs; what had my house cost me Jan. 1, 1865, at 7 per — 
cent. interest ? 

65. Samuel Wright owns a house in St. Felix st., Brook- 
lyn, for which he paid $5000; Jan. 1, 1863, he rented it 
for $575, to be paid quarterly; Apr. 12, he paid $23.74 
for repairs; Sept. 26, paid $438.27 for other repairs; Jan. 

1, 1864, he considers the property worth $500 more than 
_when he rented it; what per cent. does his property pay, 
allowing 7 per cent. interest ? 

66. Would he have gained or lost, had he invested his 
money in U. 8. Five-T'wenty 6 per cent. bonds, payable 

er gold being at 60 per cent. premium? 

__ 67. What is the amount of $374.86 for 8 yrs. 3 mo. 18 
‘ a z 84 per cent. interest ? 

68. I purchased $8000 of U. S. Five-Twenty 6 per cent. 
bonds, payable in gold semi-annually; would I have lost 
or gained, by investing the same amount on bond and — 


mortgage at 7 per cent., payable ie if the average a cal 


premium of gold is 50 percent. ? 
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“per cent. is what part of a number? How are transactions in com- 

_ mission, brokerage, and stocks, usually estimated? Ans.—By the per 
eet. How many cases in commission, brokerage, and stocks? (202.) 
(203.) (204.) (205.) How many cases in profit and loss? (207.) 
(208.) (209.) (210.) What is insurance? (211.) How many cases in in- 
surance? (216.) What is the rule for constructing a tax table? 
(223., Anal.) Give a rule for finding the amount of duty on an in- 
voice of merchandise. (237.) 


5 t LESSON X. 


69. $864,38,. - - Brooxtyn, Jan. 8, 1861. 
Three years after date I promise to pay Lyman A. Burr, 
or order, eight hundred Saty foye #55 dollars, value re- 
ceived. 
: Cuares BrsHop. 
On the above note were the following indorsements : 
Aug. 11, 186], $150. 
- Nov. 12, 1862, $200. 
' Apr. 27, 1863, $175. 
June 29, 1864, $87. 
What will be the amount due Sept. 27, 1865*? 
- 70. My interest balance for 3 years 2 mo., at 7 per cent., 
is $908. 67; what is my net investment ? 
\ 71. I wish to place at interest, at 7 per cent., a sum that 
will amount to $347 At the end of 2 yrs. 6 mo.; what is _ 
‘the sum ? bea 
* 2. The heir of an estate is entitled to $8000 ee 17, ‘ 


membered that as no mention of interest is made in the note, it 
ot draw i until due; consequently, whatever payments were made be- 
is due draw interest until the end of the three Lp after which they’ 
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73, I purchased three notes; the first of $800, for 1 yr. 
8 mo. 17 da., at 3 per cent. discount; the second of $780, 
for 9 mo. 11 da., at 5 per cent, discount; the third'of $860, 
for 11 mo. 8 da., at 8 per cent. discount; if I collect the 
face and interest of the notes, what per cent. shall I make 
by the operation ? 

74. How long will it take $340 to double itself at 6 per 
cent. ? 

75. How long will it pal $80 to double itself at 7 per 
cent. ? 

76. What will be the amount of the rent of a house in 
2 years 3 mo., worth $3874, renting at 10 per cent., pay- 
able quarterly? Payable quarterly in advance? 

Qurstions.—Give the first method of ‘calculating terest. (245.) 
Give the rules for calculating by the 6 per cent. method. (247.) 
(247., note 2.) (247., note 2.*) What is a partial payment? (248.) 
What is the difference between a joint note and a jo:nt and several 
note? (pag. 269., note 1.,2.) What is a negotiable note? How 
may a note payable to order be transferred? Who is an indorser? 
Repeat the Supreme Court rule for calculating interest on notes, when 
partial payments have been’made. (250.) How many and what are 
the problems im interest? (252.) (253.) (254.) (255.) (256.) What 
is the difference between simple, and compound interest? (242.) 
(258.) 


WS 
Z: > 


LESSON XI. 


97. The cost of a certain house and barn, together with 
the insurance, was $2010; the premium. was $ per cent. fs 
of their value, and the house was worth 3 times as‘much as 
the barn; what was the premium of i insurance and the vale 
ue of each? aa 

98. For what sum must a note be drawn so that when 
discounted at a bank for 8 yrs. 5 mo. 27 da., at 6 a ‘ce on 
- the proceeds will amount to $591.71? : 
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99. What is the compound interest of $375.52 for 3 yrs. 
4 mo. 12 da., at‘ 5 per cent. per annum ? 

100. A drover sold 168 mules for $12127.50, and, by so 
doing, gained 3% per cent. on the purchase price; what was 
the average cost per head ? 

_ 101. A person purchased a coat, vest, pants, and a pair 
of boots, for $28.50; he paid 14 times as much for the 
boots as for the vest, § as much for the coat as for the boots ; 
and $ as much for the vest as for the pants; what is the 
cost of each? 

102. What is the discount of $825.50 due in 2 yrs. 9 
mo. 12 da., at 54 per cent.? 

103. What is the bank discount of $825.50, due in 2 yrs. 
9 mo. 12 da., at 54 per cent. ? 

104. What principal will give $114.4726 in 4 years, at 
52 per cent. ? 

105. The amount of a certain sum for 24 years, at 6 per 
cent., is $370.785 ; what is the interest ? 

106. What principal will give $112.50 interest in 24 
years, at 74 per cent.? 

- 107. In what time will $540 amount to $669.60, at 44 
per cent. ? 
«~ 108. What is the amount of 37£. 19s. 93d. on interest 


¥ 
“for 4 yrs. 5 mo., at 93 per cent.? 


Qumstions.—W hat is the difference between discount and present _ 
worth? (259.) (260.) What is a bank? (261.) What is bank dis- 
count? (262.) What is the difference between simple discount and 
bank. discount? (259.) (262.) What is the difference between prom- 

a issory notes and bank notes? (263.) (264.) 1 


i 
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LESSON XI, Bs 

‘109. A merchant sold 450 casks of wine, each containing 
50 gal., for $12375, and by so doing gained 10 per cent. on 
the cost; what did it cost per gallon ? 

110. What is the interest of 87£. 19s. 94d. for 5 ) yrs. 6 
mo. 19 da., at 11 per cent. ? 

111. A and B traded in partnership for 16 mo. ; during 
the first 10 months A’s stock was $750, and B’s was $800; 
A then increased his stock to $1200, and B diminished his 
stock $300; they gained $1315; —_ was the share of 
each ? 

112. If 40 barrels of flour at $10 per barrel, and 5 Yash: 
els of potatoes at $14 per bushel, will pay for the labor of 
8 men for 26 days of 9 hours each; for the labor of how 
many men for 6 days of 12 hours each, will 16 bbls. of flour 
at $9 per barrel, and 1124 bushels of potatoes at 80 ets. per 
bushel, pay? 

113. The sum of $850 was loaned May 10th, 1851, at 
6 per cent.; what will be the amount Nov. 15, 1857? 

114. A man sold a quantity of goods for $153.45, and » 
by so doing lost 3 per cent. ; what was the cost? 

115. Sold 100 hhds. of molasses, each containing 63 gal., 
for $4394.25, and, by so doing, aga 124 per cent.; what 
_was the cost per gallon ? 

116. The interest of $825 for 4 yrs. 3 mo. 19: da, iB; 
$181.50; what was the cia” ? ; 
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interest was 7 per cent.; how long should I keep it, to bal: 
ance the favor? 

119. A merchant had 1360 yds. of calico; he sold 143? 
per cent. of it to one man, 184 per cent. of it to another; how 
many yards did he have remaining ? 

Quustions:—What are days of grace? (265.) What is the matu- 
rity of a note? (266.) What the proceeds? (267.) Give the rule 
for finding the proceeds of a note discounted at a bank. (268., a.) 
What is the difference between the real and nominal values of a pound 
sterling? (287.) What is the equation of payments? (292.). Re- 
peat the rule for finding the equated time of an account. (298., a.) 


LESSON XIile 


120. A man bought two farms for $4372 each; he sold 
“one at a gain of 11 per cent., and the other at a loss of 11 
per cent.; did he gain or lose, and how much? 
121. A speculator bought two horses for $136 each; he 
sold one at a profit of 8 per cent., and the other at a.loss of 
“8 per cent.; what was his gain or loss per cent. ? 
y 122. Three men, A, B, and C, bought a cargo of wheat 
for $10000; A paid 4, B 4, and C the remainder; the 
wheat proyed damaged, so that they were content to lose 
per cent. on cost; what was the loss of each, allowing 
: e transaction to occupy three months, when money was 
a co 7 per cent. ? 
3. I bought a building lot in Liverpool for 86£. 17s., 
old it at an advance of 16 per cent.; what was my 
after See taxes to ae amount of es 8s. oe fj 


ao 
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discount of 24 per cent. Allowing interest at 6 per 
cent., did he make or lose by the operation? — 

125. I bought two horses: for one I gave $75, and for 
the other I gave $125; after keeping them 9 months at 
a cost of $12 per month, payable monthly, I sold the first 
at an advance of 50 per cent., and the second at a loss of 
4 per cent.; did I make or lose by the operation, and 
what per cent., allowing money to be worth 7 per cent. ? 

126. ‘What is 375 per cent. of 75? 

127. What is 75 per cent. of 875? 

128. 375 is what per cent. of 75? 

129. 75 is what per cent. of 875? 

130. 75 is 375 per cent. of what number? 

131. 375 is 75 per cent. of what number? 


LESSON XIV. 


132. The nickel cent contains 22 parts copper and 3 parts 
-nickel ; what per cent. of each does it contain ? 

133. 40 is 50 per cent. more than what number? 

134. 50 is 40 per cent. more than what number? 

135. A man sold flour at $5.40, at $6.60, and at $7.30 
a barrel, and thereby made a‘ profit of 18 per cent.; what 
did each cost him per barrel? 


136. By selling coffee at 20 cents per pound I Pe, a 


profit of 23 per cent.; for what must I se it to ale a 
per cent. ? 


137. What must be the elie price of sugar tnchos 12 cts. 
that I may fall 5 per cent. and still gain 10 per cent. on ahs see 


cost, allowing 12 per cent. of the sales to be bad debts 
138. A house valued at $2000 was insured for $ 
value for 5 years, at 1} per cent. per annum. At 
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of the fourth year it was destroyed by fire; what was the 
owner’s actual loss, allowance being made for interest ? 


‘Nore.—Since the owner has paid the premium for four years, he will attually ree 
ceive only the amount of insurance minus the premium and its interest. 


139, A merchant ships a cargo of wheat worth $46384 ; 
for what must he insure it at 3 per cent. to cover both the 
value of the wheat and the premium ? 

140. The owners of the Isaac Newton have paid 5 per 
cent. per annum for her insurance for the past 21 years; it 
was burned last December; did they make or lose by hav- 
ing her insured, and what per cent. ? 


LESSON XV. 

141, What-will be the duty on the following invoice of 
goods : ’ 

380 yds. Broadcloth, @ 18s. 

467 “* Silk lace, @ 3s. 
3874 “ Worsted lace,  @ 9d, 
3794 “ Brussels carpeting, @ 5s. 6d. 
1413 “ Ingrain ce @ 2s. 3d. 

The duty on the broadcloth is 43 per cent., on lace 25 
Loe on carpeting 30 per cent.; what will be the amount 
of the U. S. currency ? 
12 will be the duty at 35 per cent. on the follow- 
in ppieiee of goods, allowing the customary breakage and 


a 150 baskets 2 ee @ $15. 
80 casks of malaga, @ $50. 
«claret, @ $56. 
« sherry, @ $40. 
or what must the above bill be sold to make a net 
30 per cent.? *- 


We Gua ; 
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144. The amount of a note is $650; the rate is 6 per 
cent.; the time is 5 years; what is the interest? 

145. The interest is $75; the time is 2 yrs. 6 mo.; the 
rate is 44 per cent.; what is the amount? 

146. The amount is $375; the time is 2 yrs. 6 mo, 
‘18 da.; the rate is 6 per cent. : what isthe principal ? 


147. A vessel laden with an assorted cargo sailed for 


Rio Ja neiro; while passing the West Indies she was 
. caught ina Bale and was obliged to throw overboard a 


portion of her cargo, to the valle of $3400; what was 
_the loss per cent., supposing the vessel to be valued at 


$20000, and the cargo to be valued at $40000 ? 


LESSON XVI. 


148, A merchant bought 350 yards of cloth at $3 per 
yard, on 3 months credit; he immediately sold it at $4.25, 
giving 6 months credit ; how much did he gain by the trans- 
action, allowing 6 per cent. interest ? 

149. A merchant bought goods to the value uF $3460, on 
6 months credit; at the end of three months he sold them 


at an advance of 25 per cent.; he immediately purchased » 


what did he gain by the transaction? ‘ . 

150. A man bought a span of horses for $350, on 6 
months eredit; he kept them 2 months at an expense of 
$30 per month; he then sold them at an advanee of 18 per 


’ his own paper at a discount of 10 per “4 “ annum ; - 


cent., and took a note payable in 8 months, which he dis- — 
counted at a bank to meet his own note, when it became 
due; did he make or lose by the transaction, and how much? 


151. Aman bought a house for $4000, on 6 month: 


a 
= 


y 
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a note payable in 9 months, which he discounted at a bank 
to meet his own note, when it became due; what did he gain 
by the transaction ? 

152. How much more would he have gained had he bor- 
rowed money to meet his own note until the maturity of the 
one he had received? 

153. A man borrows $500 at 10 per cent. to purchase a 
note of $750, due in 6 months; it was not paid until 12 
months after maturity, drawing 6 per cent. interest; will he 
make or lose by the transaction, and how much? 


LESSON, XVII. 

154. I have $2000 with which to purchase butter, in- 
cluding 2 per cent. for transportation, and sell at 124 per 
cent. advance on cost, giving 9 months credit. If I have 
this paper discounted at a bank at 6 per cent., and repeat 
this transaction every month, investing all the proceeds 

’ each time, what shall I gain in 3 months? 

_ 155, What are the simple interest, and the amount; the 
compound interest and compound amount; the present 
worth, and true discount; the bank discount and proceeds 

> of $750.80 for 2 yrs. 5 mo. 12 da., at 64 per cent.? 
156. What is the simple interest ma the amount; the 
compound interest and compound amount; the present 
value and the true discount ; the bank discount and the pro- 
 . ceeds of $960, for 2 yrs. 2 mo. 2 da., at 44 per cent.; also 
e Re the face of a note, which, when discounted at a bank for the 
ey same time, and at the same rate, will produce the same 

_ sum ? 

157. A, B, and C, enter into copartnership, each investing 
A is worth to the business $1500 per year, B 
nd C $1000; at the end of the year the net profit 


Ne 
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is $3500 ; ean portion of hy gain pelones: to each part- 
ner? 
158. The same partners continue piisiness with the same 
. capital, each investing an equal amount; but at the end of 
. 5 months A withdraws $3000 from, and B adds $4000 to 
his capital; at the end of this year the net iis: is ki 
what should be the share of each? 
159. The next year the same partners, with the same 
. capital, continue business, each with equal interest; A is to 
conduct the business for the firm and receive 25 per cent. 
of the net profits, as his compensation; A and B draw from 
and add to the capital as in the second year; at the end of 
the third year, the profits are $3500 ; what is each partner’s 
» portion ? : 


LESSON XVIII. 


160. A, B, and C enter into a copartnership, each with a 
capital of $1000. A is worth to the business $1000, B 
- $800, ahd C $700; eh gain $2000; how should the gain 
"be divided ? 
- 161. The same partners continue business for another 
year, under the same conditions as above, except that A 
' withdraws $300 at the end of the second month, B with- 
draws $300 at the end of the seventh month, and © with: 
‘draws $300 at the end of the ninth month; the gain is — 
$1500; how shall it be divided, interest on capital being 
6 per cent. for the first 6 months, and 10 per cent. for the 
remainder of the year? is 
162. A man bought a house for $12000, for whiahie om 
' gave his notes payable in 3 years, with annual interest at 
per cent.; he rents his house at 10 per cent., paya le qu é 
“ be The repairs cost him 2 per cent. anh 


‘ 
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‘vance ; at the end of the three years he sold the house 
‘at 4 per cent. discount, and took up his notes; did he 
make or lose by the transaction, and how much? 

163. A man has $3000 invested in a certain railroad 
which pays 10 per cent. per annum ; he owns 26 shares of 
mining stock of $100 each, which he purchased at 47 per 
cent., and which pays a semi-annual dividend of 2 per cent. 5 
he owns real estate which yields an annual income of $3550 
at 7 per cent.; what is his yearly income, and what is the 
amount of his investments? Would he have gained or lost 

if he had invested his money in U. S. 6 per cent. bonds, the 
interest of which is payable semi-annually in gold, if gold 
could be sold at $1.75? 

164. A man borrowed $15000, at 7 per cent., with which 
to purchase stocks. He bought 37 shares of Erie, at 90 
per cent.; 16 shares of Michigan Central, at 70 per cent. ; 
and with the remainder he bought N. Y. Central, at 95 per 
cent. ‘The Erie paid a semi-annual dividend of 3 per cent., 

the Michigan Central 24, and N. Y. Central 4 per cent.; 
at the end of 18 months he sells his stock at an advance on 
’ cost of 22 per cent., paying a broker # per cent. for selling, 


and takes up his notes; does he make or lose by the trans- | 


. action, and how much ? 
° 165. A and B enter a copartnership; A puts in $3000, 
and B $5000; but A is worth $1800 to the business, while 


sof Bi is worth only $700; the profit for a year is $2500; how — 


all it be divided ? 


se “egha at the end of 5 months ; B puts in 


. A and B enter a copartnership ; A puts in $3000, 


ihe 
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ices, and supplies his place with a clerk at a salary of 
$600 per annum ; the profits for the year are $2500; how 
shall it be divided} ? 

167. The ship Western was loaded in New York with 
flour to the value of $12000 by A, corn to the value of 
$8000 by B, and light freight to the value of $15000 by C; 
the vessel was valued at $19000, and owned by D; the 
vessel and cargo was insured at' 3 of its value at 5 per cent.; 
on passing the West Indies she was lost, and goods to the 
value of only $5000 were saved; what was the entire loss 
to the owners, and what was the actual loss of each? What 
was the actual loss to the insurance company ? 
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SUPPLEMENT. 


TABLES OF FOREIGN WEIGHTS, MEASURES, COINS, &. 


In England the following weight and measures are sometimes used : 


Weicnr.” 
8 pounds=1 stone, butcher's meat. 
7 pounds=1 clove, 


2 cloves=1 stone common articles. 


2 stone=1 tod of wool. 
64 tods=-1 wey & 
2weys=lsack “ 
' W2sacks=1last “ 
240 pounds=1 pack “ 


Cirorn Muasurg. 


% inches=1 nail, 
4 nails=1 quarter. 

- 4 quarters=1 yard. 
8 quarters=1 Flemish ell. 
5 quarters=1 English ell. 
6 quarters=1 French ell. 
43, quarters=1 Scotch ell. 


} 


Dry MmAsvurz. 
2 quarts=1 pottle. 
2 bushels=1 strike. 
2 atrikes=1 coom, 
2 cooms=1 quarter. 
5 quarters=1 wey. 
2 weys=1 last. 


Wine Measorg, 
18 U. 8. gal.=1 runlet, 


85 Eng, gal. or 
42 U. 8. gal.. 


2 tierces=1 puncheon. 

He cae aoe i =1 hogshead, 
2 hogsheads=1 pipe. 
2 pipes=1 ton. 
74 Eng. gal=1 firkin of beer, 
4 firkins=1 barrel $ 


a =I tierce, 


TABLES OF THE FRENCH MONEY, WEIGHT AND MEASURE, 


Frencu Money. 
10 centimes=1 decime, 
_~ 10 decimes=1 franc, 


10 hectogrammes=1 kilogramme, 4 


100 kilogrammes=1 quintal. ~ _ 


Frenon Linear MEAsurE, 


x 
ed 


ais 10 metres=1 decametre: - 

ae _ -Frencx Wercut. 10 decametres=1 hectometre. 
a rammes*=1 decagramme. 10 hectometres=1 kilometre, 
“ 19s grammes=1 hectogramme. 10 kilometres=1 myriametre. 


hundredths are subdivided in the same manner, and are desig- 
fixing mil (thousandth) ; as, miligramme. 


e 
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Frevcn Squarz Muasurz. 10 decalitres=1 hectolitre, 

10 ares*=1 decare, 10 hectolitres=1 kilolitre, 
10 decares=1 hectare, 
10 hectares=1 kilare. FrEnNoH Cusic MBASURE. 
a erp aN ates 10 steres=1 decastere, 

Frencu Measure or CApaciry. 10 decasteres=1 hectostere. 
10 litres=1 decalitre, 10 hectosteres=1 kilostere. 

TABLE OF THE COMPARISON OF WEIGHTS, &c, ” 
10; 8, pound Troy=5760 grs. Tr Jf ? French metre=39,368 + inches, 
1 Eng. pound Troy=5760 1U. 8. bushel =2150.42+cu. in, 
1U..S, pound Ay, =7000 “ 1Eng,  “ =2218104 © % 
1Eng. pound “ =4000 “ ve 10.8. gallon =231. as 
1 French gramme =15.4884+grs,Troy.| 1Eng. “ =277.27+ ¢€ 
1U. States yard =86 inches, « 1 French litre =61.533+ “ 
1 English yard =386) fat 1 French aro ; =119.664 sq. yds, 
PAPER. ; : - 

Double imperial, 82x44 inches, Super Royal, 21x27 inches, 
Double super royal, 27x42 Royal, 19x24 
Double medium, 28x26 “ Medium, 184 x25, 

eg J 24x37% “ Demy, 17% 22, We , 

w ate 25x38 Folio Post, 16x21  * 
Royal and half, 25 x29). , 78 Foolscap, pe oi 
Imperial and half, 26x32 * Crown, 15x20, 
Imperial, 22x32 Double Crown, 20x30 


Nore.—The number of pounds in a bushel of the yarious articles of produce, 
‘varies somewhat in the different States. The majority, however, have adopted 
the following : : 


TABLE. , 


Ths. Ths. thay * 
apoten <aried), seeveeee 28) Grass seed (bluc) «+++. 14) Oniors «..++++,e20-+0- 57 
* Barley..c.-00e .». 48! Grass seed (clover)... 60) Peas ........ 60 
Buckwheat 42| Grass seed (timothy). 45 Potalnes eee 
Beans .......- - 60] Temp seed .eeceeceees Hs Peaches (dried). 
Beans (castor) 46 Indian COI oo. 04005-0056) Rye ..sceele 
Coal (mineral)...s+.s- 80) (in ear)..o. es Rye (meal). 
Charcoal (hard wood), 80 5 @ (meal) ...+ 50) Balt res cman 
Flax peed... ccccceccsee 00, Oatiicesceccccnceccses SZ] WHEAL escevecveccvccs bs 


1 cubic ft. of The.[ Leubie ft. of Tbs. | 1 cube ft. of 
Brass weighs ...-... 534} Granite weighs......165 | Sand weighs.... 
+. 124 | Iron (wrought) ......4862/ Water (pure) w 


a» Tron oat weighs. . ees Water (sea) weighs 
Clay , seeeees 130 | Lond weighs.........708%| Wood ree 
Coal (Anth.) weighs 64 | Marble sels ae gain 171 | Wood (yel. pine) ‘© 
Coal (Bitu.) “ 50 | Soil (common) weighs 124) Wo rh, pin t 


* Note—100 square metres make an are ; a cubic metre makes a ster 


t 
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Equivalent in 


Lower. Lo 
Country. Denomina- | Value Country, ese Vaine. 
tions, 4 tions. 
4 CRown Or a Livre or 
aden, S*..-... $1.157 CNOA, S......, 29 soldi......, 
England, s 6 shillings....| 1.181 | Switzerland, s..]100 centessini age 
France, s-- Z 1,181 : 
Geneya, § 1.051 | Marx, ourRENT 
Portugal, gf---- 6.813 OF 
Hamburg ....../16 skillings...| 0.805 
Doar oF : 
South Awerican'8 Tealssees+ee,| 1,091 OUNCE oF 
States, s. nearly. || Naples, g.....,./8 ducats..c000| 2.485 
Norway, Beceere{O- MATKRs...4.| 1-129 j : 
Sweden, s.......6 marks......) 1.136 Moxvr or 
¢ Hindostan, g...|16 rupees.....| 7.109 
DovuBLoon OF 
South American 15.556 PIASTER OF 
States & Mex- nearly. ||Tunis, 8..5.s00. 16 carobas....| 0.138 
ico, g. Turkey, s...+...|100 aspers....| 0.028 
La Plata, Ce 14.660 4 
PIsTAREEN OF 
Ducat or Spain .........,/4 reals vellon.| 0.211 
Austria, g. -|60 batzen...../ 2.278 
Cologne, g 2.250 PISTOLE or 
Saxony, g- 2.264 || Spain, g....0.0. 3,904 
Sweden, g...... 2.267 
Rix Doiiar or 
Fiorin oF Austria, s. 120 kreutzers.) 1.043 
Austria, s......|/60 kreutzers..|  .521 || Denmark, ./96 skillings...} 1.129 
Hanover, s.....|60 groshen ... 587 | 
Ftalyige ss csc cee(12 Boldi.. oe 194. RovsxE or 
 Meckleuburg, s. 571 ||Russia, s.......|100 copecks...) 0,806 
Prussia, s......./80 groshen ... 244 
eg Sreeee (12 SOldi-ce.ee. 281 RUPEE oF 
} India,s.....- ~-- [16 annas wees) 0.477 
“ oF 
Bel a and|100 centimes. -20 Soupo or 
. i ™ 8, 8. Romie, 535-006. 1.080 
{ 4 
aan Gitte or SOVEREIGN OF 
Me Palen en, $,..»--.-|60 kreutzers..|  .426 ||Great Britain, g.|20 shillings...} 4.861 
| Ne eee 8.|20 stivers.....| 436 
i ; THALER OF ; 
: Germany, s.....|80groshen -+.| 0.738 
{21 enitings. 5.059 nearly. 
; TALE OF 
: China, s....-...|10 mace ......| 1.590 
soldi.......| — .173 ||Japan, s........(10 mace.......| 0.800 
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SUPPLEMENT. 399 


_ A Taste snowine tae Amount or $1, or £1, at 3, 4, 5, 6, AND 7 PuR 
cENT. CompounD INTEREST, FOR ANY NUMBER OF YEARS, FROM 1 TO 35. 


Ruie.—Find the amount of $1 or £1 for the given number of years from the table, 
then for the given principal. 


83 percent. | 4percent. | 5 percent. | 6 percent. | 7 per cent, 


1.030,000 | 1,040,000 | 1.050,000 | 1.060,000 } 1.07,000 
1,060,900 | 1.081,600 | 1.102,500 | 1,123,600 | 1.14,490 
1.092,727 | 1,124,864 | 1.157,625 | 1.191,016 | 1.29,504 
1,125,509 | 1.169,859 | 1.215,506 | 1.269.477 | 1.31,079 
1,159,274 | 1,216,653 | 1,276,282 | 1.338,226 | 1.40,255 


1,194,052 | 1,265,319 | 1.840,096 | 1.418,519 | 1.50,078 
1,229,874 | 1.315,982 | 1.407,100 | 1.603,630 | 1.60,578 
1,266,770 | 1.868569 | 1.477,455 | 1.698,848 | 1.71,818 
1,304,773 | 1,423,312 | 1.551,828 | 1.689.479 | 1.83,845 
1,843,916 | 1,480,244 | 1.628,895 | 1.790,848 | 1.96,715 


1.884,234 | 1.539,454 | 1,710,339 | 1.898,299 | 2.10,485 
| 1,425,761 | 1.601,082 | 1.795,856 | 2.012,196 | 2.25,219 

1,468,584. | 1.665,074 | 1,885,649 | 2,182,928 | 2.40984 
1,512,590 | 1.731,676 | 1.979,982 | 2.260,904 | 2.57,853 
1,557,967 | 1.800,944 | 2.078,928 | 2.396,558 | 2.75,903 


1,604,706 | 1.872,981 | 2.182,875 | 2.540,352 | 2.95,216 
| 1,652,848 | 1.947,900 | 2.292.018 | 2.692778 | 3.15,881 

1.702,433 | 2.025,817 | 2,406,619 | 2.854,389 | 3.37,298 
1,753,506 | 2.106,849 | 2.526,950 | 3.025,600 | 8.61,652 
| 1,806,111 | 2.191,128 | 2,653,298 | 8.207,185 | 386,968 


1,860,295 | 2.978,768 | 2.785,968 | 8.899,564 | 4.14,066 
1,916,103 | 2.809,919 | 2.925,261 | 3.603,537 | 4.43,040 
1.973,587 | 2,464,716 | 3.071,524 | 8.819,750 | 4.74,052 
2,032,794 | 2.568,304 | 3.225,100 | 4.048,935 | 5.047,236 
2,098,778 | 2,665,836 | 3.386,355 | 4,291,871 | 5.42,748 


2.156,592 | 2.772.470 | 8,555,678 | 4,549,388 | 5.80,785 - 
2.221,289 | 2.883,369 | 3.733,456 | 4.829.346 | 6.21,386 
2,287,928 | 2,998,703 | 8.920,129 | 5.111,687 | 6.64,883 
2.356,566 | 3,118,651 | 4,116,136 | 5.418,388 | 7.11,425 
2.427,262 | $.243,398 | 4.321,942 | 6.743.491 | 7.61,295 


2,500,080 | 3.373,183 } 4.688,089 | 6,088,101 | 8.14,571 
2.575,083 | 3.508,059 | 4.764,941 | 6.453,386 | 8.71,527 
9,652,335 | 3.648,381 | 6.008,189 | 6,840,590 | 9.32,583 
| 2.731,906 | 3,794,816 | 5.258,348 | 7.251,025 | 9.97,811 
2,813,862 | 3.946,089 | 5.516,015 | 7,686,087 | 10.6,765 
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ANNUITIES. 


An Annuity is a fixed sum of money payable annually, or at the end of 
equal perfods of time, to continue for a given number of years, for life, or for 
ever. 

The Amount, or final value, of an annuity is the sum of the amounts 
of all its payments, at compound interest, from the time each is due, to the end 
of the anuuity. 

The Present value of an annuity at compound interest is the sum of the 
present values of all its payments, or the present worth of its final value, 


A Table showing the present Value, and also the Amount, or final Value, of an An- 
nutty of $1, for any number of years not exceeding thirty-five, 


—> «a 


Present value of an Annuity of $1. Full value of an Annuity of $1. 

5 5 per cent.|6 per cent.|7 per cent. g 5 per cent. |6 per cent. | 7 per cent, 
x z 

1 | 0.952 381| 0.943 396| 0.934 579|| 1 | 1.000 000 1.000 000! 1.000 000 
2 | 1.859 410] 1.833 893) 1.808 017|| 2 2.050 000! 2.060 000; 2.070 000 
3 | 2.723 248) 2.673 012| 2.624 314|] 3 8.152 500) 3.183 500} 3.214 900 
4 | 3.545 951) 3.465 106) 3.387 207|| 4 | 4.310 125) 4.874 616} 4.489 943 
5 | 4.329 477| 4.212 364) 4.100 195|| 5 | 6.525 631) 5.637 093) 6.750 439 
6 | 5.075 692) 4.917 824] 4.766 537|| 6 | 6.801 913) 6.975 319) 17.158 201 
7 | 5.786 878) 5.582 881! 5.889 286]| 7 8.142 008) 8.393 888) 8.654 021 
8 | 6.463 218) 6.209 744| 5.971 295|| 8 9.549 109} 9.897 468) 10.259 803 
9 | 7.107 822) 6.801 692) 6.515 228|| 9 | 11.026 564) 11.491 316) 11.977 989 
10 | 7.721 735) 7860 087| 7.028 577|| 10 | 12.577 893) 13,180. 795) 13.816 448 
11 | 8.306 414) 7.886 875} 7498 669)/ 11 | 14.206 787] 14.971 643] 15.783 599 ; 
12 | 8.863 252) -8,3883 844] 7.942 671|| 12 | 15.917 127) 16.869 941) 17.888 451 
18 | 9.398 578) 8,852 683] 8.357 6385)/ 13 | 17.712 988) 18.882 138] 20.140 643 


14 | 9.808 641| 9.204 984| 8.745 452/| 14 | 19.598 682/ 21.015 066| 22.550 488 
15 |10.379 658) 9.712 249| 9.107 898|| 15 | 21.578 564! 23.275 970] 25.129 022 


19 .|49.085 821/11.158 116/10.335 578||~19 | 30.539 004) 33.759 992 37.378 965 


21 |12.821 153/11.764 077/10.885 527|| 21 | 35.719 252) 39.992 727, 44.865 177 
22 |13.063 063/12.041 582/11.061 241/) 22 | 38.505 214! 43.392 290/ 49005 789 
/12.803 379)11.272 187|| 28 | 41.480 475) 46.995 828) 53.436 141 
24 |13.798 64212.550 358/11.469 334|| 24 | 44.501 999) 50.815 577) 58.176 671 
265 |14.093 945/12.783 356/11.653 583|| 25 | 47.727 099) 54.864 512) 63.249 030 


26 |14.975 185|13,003 166|11.825 779|| 26 | 51.118 454) 59.156 883] 68.676 470 | 
27 |14.643 034/13.210 534|11.986 709|| 27 | 54.696 126| 63.705 766| 74.488 828 | 
28 14.898 127|13.406 16412.187 111|| 28 | 58.402 583| 68.528 112| 80.607 691 | 
29 |15.141 074|13.590 721/12.277 674|| 29 | 62322 712] 78.639 798) 87.846 529] 
30 (15.872 451|13,764. 831|12.409 041|| 80 | 66,488 848] 79.058 186| 94460 786 | 


81 [15.592 811/13.929 086/12.531 814|| 31 | 70.760 790) 84.801 677/102.073 O41 | 
32 |15.802 667|14.084 043/12°646 555|| 82 | 75.298 829) 90.889 778110,218 154 | 


1} 97. 
959 104.183 
307.111.4834 


THE METRICAL SYSTEM 


or 


WEIGHTS AND MEASURES. 


1. The Metrical system of weights and measures is formed 
upon the decimal scale, and has for its base an invariable wnt de- 
rived from nature, which is called a metre, and upon this unit all the 
units of weights and measures are based. 

The metre is the ten-millionth part of the distance from the 
equator to the pole. 

2. The Metre is the principal unit of linear measure. 

3S. The Are is a square, whose side is ten metres. It is the 
principal unit of superficial measure. 

A. The Litre is a cube whose edge is the tenth part of a singe 
Tt is the principal unit of all measures of capacity. 

5. The Stere is a cube whose edge isa metre. It is the princi- 
pal unit of solid or cubic measure. 

G6. The Grama is the weight of a cube of pure water at its 
. greatest density, whose edge is the hundredth part of a metre. A 
_ litre of water weighs one kilogram, or 1000 grams. 


Scates anp TABLES.* 


« Linear Measure. Superficial Measure, 

a) 

& ) 

Sof 2 ht ets 

a3 8 £€eo:8 8 o 2 

eG eee ete | Be8e08 8 8 
mes S 8s 28 esse 888 
3 3 8 § 33 "3 8 § ‘3 
SSIIAsSsE | FP IIAs 8 
inode 0 0 0 0. 0 GM 00510) 30a OOO 


_ * For complete table and némenclature, see page 395, 


402 


Measure of Capacity. 
2 
seizesis 
ESseee es 
aS 8 Se 88 8 
00000 00 0 
Cubic Measure. 
Oo 
Ses oe 88 
3225.6 5 = Ss 
Bos ¢ S$ 235 
ESs<sasss 
0.0 0 04:0:- 0° 0) 0 
1 mile = 1609:4 metres 
1 yard = *914 metres 
1 foot = *305 metres 
1 acre = 40°47 ares, 

é _ § 28°32 litres. 
Pcaba foot= { *02832 steres. 
1 cord =  8'625 steres. 
lgallon =  3°786 litres. 

1 fluid oz. =. *02958 litres, 
lbushel = 8524 litres, 
1lb.troy = 873 grams. 
1lb. avoir. = 4536 grams. 
_ § 89°3685--inches. 
1metre = 4 "1-0935-+-yds. 
__ § 119°5894 sq. yds. 
1 are a7 *0247 acres. 
fas 61°5383—cu, in. 
Tlitre =} 0-02887 bushels. 


METRICAL SYSTEM 


Weight. 
g 

so fafa ee8 § 

c2P eed es & 

Sas RS SSE BER 

Sars sssISsss 

0000000000 
Currency. 

, £3233 
ae: 
2834 
388 
LO O02) G 
, é 


TABLE oF EQUIVALENTS. 


85-609 +-cu. feet. 
*2'759 cords. 
_§ 15°483-+ troy grs. 

Ligramiss { *002206 avoir. Ibs. 

When a substance is compared 
with the same bulk of water, and 
weighs a certain number of times 
as much, that number is called its 
specific gravity. The following is ~ 
atable showing the specific gravity 
of several substances’ 


lstere = { 


Copper» 8°8 Lead 11-4 | 
Elm 0-7 Mercury 13-5 
Gold 19°3 Maple 0°8 
Granite 2-7 Marble 2°7 nal 
Tron (cast) 7-2  Mahog. 11 
Tron(wr't.)7°8 Silver 10.4 
es 
‘ : 
(fer 
ec] 
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REDUCTION, ADDITION, AND SUBTRACTION. 


Mope.t Oprration. 


Add 


3-4 kilometres 3400°00 metres 


37 decametres = 870° Bey 
183 centimetres = 1:38“ 
14 metres = 14° s 
= Site ee 


871 decimetres 


Ans. 3822°43 ‘ 


1. Add 2. Add 
43 kilolitres 18 quintals 
3 kilograms 


41 decalitres 
41 centilitres 
82 litres 
71 millilitres 
Ans. 48492°481 litres. 


125 decagrams 
841 centigrams 
41 hectograms, 

Ans, 1308353°41 grams, 


8. Add 4, Add 
3:1 kilosteres, 4°13 decares, 
41°3 hectosteres, 87 kilares, 
146 centisteres, 41 centiares, 
871 milliares, 


31 decasteres, 
141 millisteres. 346 ares. 


Ans, 7541°501. Ans. 37388'081 ares. 
Move. Oprration. 


5. From 341 decagrams, 3410°0 grams. 
Take 341 decigrams, 841 


Wil 


Ans. 3375°9 grams. 


4, From 467 millimetres, 
Take 27 centimetres. 
Ans. 197 metres. 


6. From 827 hectolitres, 
Take 467 litres. 
Ans, 82238, 
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8. From 25 kilolitres, 11, From 327 decametres, 
Take 384 decilitres. ~ Take 4389 millimetres. 
Ans, 24961°6 litres, Ans. 3265°611 metres. 
9. From 12 metres, 12. From 1 quintal, 
Take 372 millimetres, Take 4378 grams, 
Ans, 11°628 metres, Ans. 95622: grams, 
10. From 46 hectares, 13. From 4 tonneau, 
Take 97 deciares. ; Take 4673 eee eeenraG 
Ans. 45908 ares, Ans. 953270° grams, 


MisceLLanrous PRoBLEMs. 


14, IfI give $25 for a hectolitre of wine, what is its value per 


litre? Ans, $0.25. 
15. If I pay $50 for a quintal of fish, how much is that per 
kilogram ? Ans. 50 cts. 
16. A man bought a kilogram of hay for $15; how much was 
that pergram? Ans. $0.015. 
17. Whatis the value of 3 metres 7 decimetres of cloth at $0.37 
per metre ? Ans. $1,369. 


18. A merchant sold 23 hectolitres of wine; which cost 12 cts. 
per litre ; for how much must it be sold to gain 209/, on cost? 
Ans. $3810.20. 
19. If a man walk 50 kilometres per day ; how many days would 
he require to walk from the equator to the pole? Ams. 200 days. 
20. What is the superficial contents of a ceiling 3:25 metres 
long, and 6 metres and 48 centimetres wide? Ans. *2106 ares. 
; 21. Ihave a board 521 centimetres long, and 127 millimetres 
wide; how many square decimetres does it contain ? 
Ans. 66°167 decimetres. 


22. How many metres of carpeting 84 centimetres wide, would ' 


cover the floor of a room containing 168 square metres ? 
Ans. 200 metres, 
93, A cistern 4 metres square, and 4 metres deep, can contain 
how many hectolitres of water? Ans, 640 hectolitres. 
24, How many hectolitres of grain will a box contain which is 
2 metres long, 115 centimetres broad, and 15 decimetres deep? 
Ans. 34°6 hectolitres. — 
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25. How many cubic metres in a stone 4 metres long, 75 centi- 
metres broad, and 24 decimetres thick ? Ans, 72. 

26. What will be the cost of a block of marble 2 metres and 34 
centimetres long, 14 decimetres wide, and 175 centimetres thick, at 
$45 per stere? Ans. $257,985. 

27. What is the weight of a litre of water? Ans. 1 kilogram. 

28. What is the weight of a cubic metre or stere of water ? 

Ans, 1 tonneau. 

29. What is the weight of water that a cistern will contain 

whose dimensions are 3 metres long, 2 metres wide, and 2 metres 


deep ? Ans. 12 tonneaux. 
80. What weight of water will a vessel displace, whose solid con- 
tents are 26°3 steres ? Ans. 26°3 tonneaux, 


81. What is the weight of 4 cubic metres of cast iron? 


Move. Opsrarion, 
1x72 x4=28°8 tonneaux. Ans. 


ANALYSIS.—Since 1 cubic metre of water weighs 1 tonneau, and 
cast iron weighs 7:2* times as much as water, then 4 cubic metres 
of iron weigh 4 times 72 times 1 tonneau, which is 28°8 tonneaux. 

82. What is the weight of 4 litres of mercury? Ans. 54 kilos. 

88. What is the weight of 14 cubic metres of marble? 

Ans. 37°8 tonneaux. 

84, What is the weight of a granite block, 1 metre long, 32 centi- 
metres thick, and 75 centimetres broad ? Ans, 648 kilos. 

85. What is the weight of a maple board 3 metres long, 5 deci- 
metres wide, and 2 centimetres thick? Ans. 24 kilos. 

; 86. What is the wéight of a bar of lead 4 metres long, 1 deci- 
metre broad, and 8 centimetres thick ? Ans. 136°8 kilos. 
37. How many yards in 125 metres ? 


Movxet Oprrartion. 


10935 yds. x 125=136°687 yds. 


: ; f 
Formvna,—Since in 1 metre there are 1:0985 yds., in 125 metres 


* The specific gravity of cast iron, for which, see table. 
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there are 125 times 1:0985 yds., which are 186°687 yds.; there- 
fore, &c, 


$8. Change 26 hectolitres to bushels. 
Ans. °02837 x 2500=70'925 bushels. 


39, Change 25 gallons to litres. 
Mopet OPERATION. 
8-786 x 25=94°65 litres. 


Formuta.—Since in 1 gallon there are 8-786 litres, in 215 gal- 
longs there are 25 times 8°786 litres, which are 94:65 litres; there- 
fore, &. 


40. Change 160 kilos to pounds, avoirdupois. ‘ 

Ans. ‘002206 x 160000=352'96 Ibs. 
41. Reduce 17 kilometres to miles. Ans. 10°56 miles. 
42. Reduce 150 acres to ares. Ans. 6170°5 ares. 
48. Reduce 2 Ibs. 3 oz. 11 pwt. troy weight to grams. 


Mopr. Oprrarion. 


12)373 grams x 2= 746-000 grams. 
20)31-088x8 = 93-249 
1054x1l = 17-094 


ae 


Ans, 856348 “ 
1. Find the number of grams in 2 pounds. 


Anatysis.—Since in 1 pound there are 378 grams, in 2 pounds 
there are 2 times 373 grams, which are 746 grams. 


2. Find the number of grams in 1 oz., then 8 ozs. 
8. Find the number of grams in 1 pwt., then 11 pwts. 
4, Find the number of grams in 2 lbs. 8.0z. 11 pwts. 


44, Reduce 29 ft. 7 in. to metres. Ans. 9°02. 
45. Reduce 150 bushels, 8 pecks, 2 qts., to litres. 
Ans. 5314'68. © 
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46. Reduce 127 miles, 4 furlongs and 2 rods to kilometres. 
Ans. 205-2085. 
47, Reduce 15 cords 8 ft. of wood to steres. Ans. 64°601. 
48, In 187 pounds avoirdupois, how many kilos? 
Ans. 84:8282. 
49. In 10 fluid ounces, how many millilitres? Ans. 295°8 
50. In 14A. 3R. 29 sq. rds., how many ares? Ans. 604°239, 


51. In 67834 metres, how many miles? Ans, 42°+ 
52. In 6783 ares, how many acres? Ans. 167°+ 
58. In 43007 litres, how many gallons ? Ans. 11359°+ 
64, In 384 steres, how many cords? Ans. 105.94-+- 


55. In 46 quintals, how many hundred-weight? Ans. 101+ 

66. Hight pounds of beef cost me $3.20; what was the cost per 
kilogram ? Ans. $3.20+8+'45316=$1.74.+ 
67. I bought wine at 62 cts. per litre; what is that per quart? 
Ans. $0.62+'9465=$0.65-+ 

58. A farmer sold 683 litres of potatoes at 50 cts. per litre; 

how much did he receive per bushel ? 

Ans. $0°50-+-688 x ‘8524—$17°62. 

59. How many bushels of corn will 4 hectares of land produce 


at 8508 litres per acre? \ Ans, 245°+ 
60. I bought 7 kilolitres of wine at $4 per litre; what is the 
value per gallon? Ans, $15,144, 


61. What will a bar of wrought iron cost, 12 metres long, 3 de- 
cimetres wide, and 15 millimetres thick, at 5 cts. per pound? 


Ans. $46.45. 
62. How much will a sheet of copper cost, 2 metres square, and 
5 millimetres thick, at 30 cts. per pound ? Ans. $116.475, 
63. If 17 yards of cloth cost $13.40, at the same rate, what must 
I pay for 12 decametres ? Ans. $103.40. 
_ 64, What will 17 pounds of tea cost, at 48 cts. per kilo? 
Ans. $33.15. 


65. What will 17 kilos of sugar cost, at 13 cts. per pound? 
Ans. $487.526. 
66. What will be the weight of a silver bar 15 decimetres in 
Jength, 8 centimetres in width, and 6 millimetres in thickness; and 
what will it be worth at $0.75 per ounce? wi w. 7 Ibs, 6 0z,.-+ 
eo Ne { $67.71. 


OG TD OUP C9 LO 


. 60480 sq. 
. 8 A. 2K, 24 sq. rds. RO 60. 
ds. 


. 53 sq. 


ANSWERS. 


DENOMINATE NUMBERS. 


. 80819 far. 
. 45115 d. 


11844 d. 


. 9548640 d. 


£9248. 17s. 9d. 2 far. 
8448 h. cr. 6d. 2 far. 


. 872 oz. 9 pwt. 7 gr. 

. 483912 grs. 

. 1362 oz. 

. 657 Ibs, 4:0z. 8 pwt. 2 sr. 

. 14861 drs. 
. 9804848 drs. 

. 1536608 oz. 

. 7561 T. 17 cwt. 1 qr. 18 lbs. 


8 oz. 10 drs. 


. 19326578 drs. 

. T7672 Ibs. 

. 4360 grs. 

. 6165 6% 16 gers, 

. 8083 15 7 grs. 

. 823392 mi. 

cag far. 89 rds. 8 yds. 3 in. 
- 658567360 yds, 

. 15727 ft. 8 in. 

. 49512 spans.- 

. 4850928 in. 

. 86 A. 1B. 30 sq. rds. 20 sq. 


yds. 4 sq. ft. 72 sq. in. 
rds. 


yas 
. 20245720 yds. 
mi. 597 A. 8 sq. ch. 


10 sq. rds. 163 sq. 1. 


. 14 A. 1B. 25 sq. rds: 
Pbk “mi. (tars = rds. 2 ft, 


. 883180000 sq. 1. 
. 48 A. 7 sq. ch. 13 sq. rds. 


221 sq. 1. 


. 1022976 cu. in. 

. 92233728 cu. ft. .. 

. 10cu. yds. 8 cu. ft. 93 cu. in. 
. 1014 cu. ft. 1296 cu. in. 

- 1692 pch. 1 cu. ft. 

. 87164 gi. 

. 4128 pt. 

. 4145 bbl. 5 gals, 2 qts. 1 pt. 


1 gi. 
47124 qts. 


. 924 pts. 

. 1648 pts. 

. 581 bu. 

- 26148 pks. 1 qt. 1 pt. 

! Ve ee 22 da. 87 min, 


4 ree 7. h. 17 min. 14 see, 
. 11988 h. 

. 12102672 h. 

. 487 sig. 29° 84". 

. 2918’. 

. 116 cir. 2 sig. 17% 

. 15552734". - 

. 11638° 17’ % 

. 117A. 1R. 8 sq. rds. 

. 83 yds. ; F 
. 47 cu. yds. 22 ou, ft.’ 827 


14”, 


cu. in. 


33 in. 


ANSWERS, 
66. 3 A.2 R. 81 sq. rds. 3 sq.| 96. 
yds. 1 sq. ft. 922% sq. in. | 97. 
61. $63.70. 98. 
; 62. $340.375. 99. 
som 63. $41977.317. 100. 
64. $28.125. 101. 
65. $220.50. 102. 
66. $37.50. 103. 
67. $15. 104, 
68. $7.50. 105. 
69. $3.75. 106. 
70. $11.25. 107. 
71. $21.875. 108. 
$25.625. 109. 
$32.50. 110. 
$55.625. Lt? 
72. $4.50. 112. 
78. $0.06+. 
74, $0.135. 113. 
75. 564 yds. 5 cts. rem. 114. 
76. 1000 doz. 115. 
77. $5.555+. 116. 
78. $.0.155+. 117. 
79. 666 sq. ft. 118. 
80. 9 A. 40 sq. rds. 119. 
81. 36 yds. 120. 
82, 66 sq. yds. 
88. 14960 shingles. 121, 
84. 511 cu. ft. 1512 cu. in, 122. 
7 85. 13 eds. 84 cu. ft. 123. 
86. 544 cu. ft. » 124. 
87. 756 cu. ft. 125. 
88. 72 cu. yds. 126. 
89. 2079 cu, in. 127. 
- 2772 ou. in. 128. 
_ 10857 cu. in. 129. 
80261 cu. in. 130. 
90. 11. gal. 181. 
— 91, 214122 
92. B44 in. deep. 
93. 84+ in. long. 182. 
94, b1l- in. wide. 138. 
ea 2245 in. long. 134. 
gk: 95. 561ds..25 ou. ft. 185. 
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8625 cds. 

16 “ibs. 8 oz. 5382 pwt. 
97 bar. 116% Ibs. 

53541 Ibs. 
$120. 

12 bar. 612% 
1133, bus. 
$0.012 +. 
$4.56—. 
4639 lbs. 


gal, 


5 h. 8m. fast 

1h. 56 m. 22 sec. forward. 

Easterly direction; 11°45’. 

Easterly direction; 15232 
Eng. miles, 

923 cwt. 8 qr. 1 Ib. 

$73900.80. 

19 mi. 83 rds. 

$648,929. 

1 Ib. 7 oz. 14 pwt. 


6776 Ibs. 


8 A. 10 sq. rds, 
36367 sq. rds. 
72'734 sq. rds. 
$5.67. 

43 bu. 8 pks. 
162 Ibs. 

2880 cu. ft. 
288 bags. 
$511.875. 
20160 shingles. | 
16800 shingles, 
$13.20. 


#10 


COMPOSITE. NUMBERS. 


186. 41° 12’. 
137. 144 each. 
138. $60.60. 
189. $218.563 +. 


141. $42. 


142, 20+ hds. 


148. 16°43’ from west. 
144, 140 + bus. 


140, 18 A.1 RB. 18 sq. rds, 10sq. | 145. 18 ft. 2 in.— deep, 
yds, 8 sq. ft. 4 
COMPOSITE NUMBERS. 
Ex, 1. 28, 3. Ex. 84, 8504816. Ex. 67. 4. 
9. 27, 8°. 85. 26212536, 68. 82. 
8. 24, 8. 86. 7638699288. 69. 33. 
4, 94, 37, 37. 30827510076. 70. 18. 
5. 2%, 8, 5. 88. 20841525248, 71. 0. 
6. 2°, 17. 89. 2076619776, 72, 172, 
AEB, 29 40. 535107456. 73, 271, 
8, 5%, 8% 41, 820895086. 74, 81. 
9. 27, 199, 42, 561415536. 75. 17241, 
10. 2°, 8%. 43, 3211265088. 76.7. 
11, 2° 44, 1061115750. Vie ree 
12.29, 43, 45. 193778320. 78. 2. 
18. 2°, 8% 46, 12878+280 Rem. 179. 10, 
14. 3°, 5, 7. 47. 44848 Rem. 80. 24. 
15. 27, 83,5, 19 48. 12095423 Rem. 81. 6. 
16, 2%, 5% 37. 49, 2+64 Rem. 82. 384, 
a 8:5, 11" 50. 5884271 Rem. _— 88: BL. 
18, 24, 11,71 51. 2254870 Rem. 84, £, 
19, 7, 11) 13 52. 4874568 Rem. 85, 94427, 
20. 24, 2881 58. 14474210Rem. 86, 693. 
91, 177, 11, 27,8. 54. 7624569 Rem. _— 87, 9025. 
29. 3%, 77, 18 BD. 11654495 Rem. 88. 14087229, 
23. 7,18; 48. 56. 1114. BOs 1-eeeatae 
24, 2, 18, 1609 BY. 433. i 90. 172. 
25. 11, 18, 7, 3,'2% 58. 8678; Phweke 
26, 23, 81, 18,27, 59. 8494. 92. 827. 
27, 24, 11%, 71. 60. 2381, 98. 14, 
28. 2,8,5, 13, 1609. 61. 2201. 94, A. 
29. 2°, 5, 11, 61. 62. 12, 95. 628, 3 
30. 34, 18, 7, 2% 63. 16, 96. 218, ~ 
81. 24762312. 64, 28, 97.3. ‘fi 
82. 116905608. 65, 138, 98. 19%, 
83, 40161096. 66, 4. 99. 13. 


Lk 
* 


/ j ANSWERS. 411 


Ex, 100. 2. Ex, 115, 4. Ex. 180, 966773. 
101, 5£9., 116. 4, 131. 194040. 
102, 1199, 1473.21. 182. 156240. 
108. 325, 118, 1. 188, 144. 

‘ 104, ;822,, 119. 8 ft. ~ 184, 19530. 
105. 965534. 120. 386. 135. 4095. 
106. 2. 121. 48. i 136. 6384. 
107. 1431. 122. 90. 187, 336. 
108. 42. 128. 90. 138. 16380. 
109. 163. 124. 240. * 189. 8038030. 
110. 5. 125. 12600. 140. 3366. 
111, 24. 126. 504. 141. 2. 
125° 1. 127. 1134, 142. 12900. 
113. 6. 128. 144, 1438. 22. 
114. 7. 129. 2520. 144, 155. : 

FRACTIONS. 
Ex. Ex. Ex. 
1. 8+4x4+5. 4,4 %+8x3xX6+7, 47.24 


2.4+38x5+6x7+8. 95.4+9+4x7x8+7. 48.1. 
8. 41-8 x5+7x6+7. 26. 4+9+6x18x4+9, 49. 7. 
4. 38+4x4+7x6+7. 27. 5+38+7x4x6+7. 50.3 


al 
° 


5. 5+4x8+6 x 38+7. 28. 7. 51.41. 
6. 8-7 x47 x3+9. 29. 45. 52. 2843, 
7.4+7x8+6x4+9. 30. 24. 53. $3}. 
8. 68--87 %41-=87x4+9. 81, 183 ry LE 
9, 42+24x41+27x4-+-6. 32. 755. 5D. 8379. 
10. 8+7x4+9. coer ig 56. 4,1, 4,2 
11, 425237. i 34 be VET 
19. 5-7-+6x7. 85. 285. a8 PPE 
18, 528+ 9x6. 86. ats . jo,bb ar 
en 14, 5+8- BT, 87. Bae: 0. #) 3) 4) 2 2 
15, 4452-6 x8, 88. yi 61. fry ty a 
. 2 rt 
oc. ea o 
Aes 64.534, 25, 
49, 433. O3.48, 3h 
43, 812, 66. 4, $1 
a4. 408. 67. 3, 1h 
#. ir, oe Td a 
» 46, T5208 89. jar 110° 


fo 


FRACTIONS, 


48, 401, Ex, 100. #999082, Ex, 139, 
pee on, 184818 140. 
ee jte a 
der as 10 agte pe 143. 
_ 499. 105. Lies, 144, 
. 622 106, 22004, 

662, 107. a 146. 

6 108, >. 147. 

485 109. 41, 148, 

934, 110) 448 149. 

6333 111, 2442935, ‘150, 

26... 119, 12378 151. 

5197, 113. 238, 152. 

9913, 114, 2234, 153. 

9329. 115. 1483. 154. 

868, 116. 13, 155. 

64, 117, 523. 156. 

252,73, 118. 1013, 157. 

Qegsei 119. 6537- 158. 
. 163, 120, 802. 159. 

3348, 121. 13239, 160. 

poet te 122. 134%, 161. 
4923, 123. 8025. 162. 
_ 2at, 124, 81. 163. 
. an, 125, 14. 164. 
, 588, 126, 149%, 165. 
aersee 127, 85119, 166. 

4579 150296 
. aE 128. 445748. 167. 
_ 2d 129, 1461755 yds, 168. 
3 ea 130. 2855 ots. » 169. 

age, 181, 1414199 Ibs, 170. 

; 133. 8 ,, 

PLETED 134.73 12ths, «178. 

sey, 135. 2149 72nds. 174. 
, ibs, 136. 70ths. = 175, 
| 2ta1a, 80, 56,35. 176. 
| 908. 121 70ths. 177, 

$24, 187. 72nds. 178. 

21 
ue Opis 118 
e . 138. 2527 482 18 . 
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4 BS Eaten C0 


Pe ee. 


=P le 
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CL ar 


morpcoe 
elo-aicn 
bi * 


. eee 


" 183. 16% 1923, 

184, 23, 1033 

“i 185. ies 5 Pes. 
186, , 262 
187. - 
188. 
189. 
190. 
191. 
192. 
193, 
194. 
195. 
196. 


nye 
198. 


126,°, bls. 
$119. "6623, 
$96;'5- 

$578 52. 
$1426! lost. 
$249.78, 

181 bbls. 
$7543.. 
$1983.525. 
$2119. 138. 
199, $445,923. 
200. 113914 yds, 

. $7564.536 14, 
. $5976. 53at. 
- $13769.46 3. 
d Reg 

. $39 1 


or 

e2) 

oa 

a= 
Sim calocrienrtny 


"14840! 
* 6523 
‘99991. 
16, 12555. 
"1193 
STOLE, 
9. 999999 


Sat 


j FE is 
993, 183 4. 
224. 83,2%,. 


’ 


, 239. 


. 245, 


ANSWERS. 


i) 
231. 2 
232. 1 
233. 1 

3 
9 


lo! 


4, 


mi~alo * 
iar | 


234, 
935. 
236. 
237, 181. 
238. 


 LaiTtsIto-al 


FA box, 


240, 2143, 
241. 
249, 
243, 
944, 


246. 


254, 
O55. 
256. 


262. $48.40. 


264, $19,238, 
265. $88.59 2. 


» 239E£. fs.6 id. 


. 266. 
267. 
268. 
269. $ 
270. 
271. 
272. 
273. 
274. 


275. 5 
276. 
277. 
278. 
279. 
280. 
281. 
282, 
283. 
284. 
285. 


286. 


* 287. 


288. 


289. 
290, 
291. 
292. 
293. 
294, 
295. 


34£. 7s. 112d. 
170£. 12s. 22d, 
179£. 9s, 8!d. 
10£, lis. 114d. 
641. m. 4 fur. 


[yas.’ rds. 3 
“~? +3 ft. 


4. opto] 

Se ompnetre 
volt? cl 

Bw * 


bel} 
SI, 
* coleses) 


. 


pegs. 


4 
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FRACTIONS. 

Ex, Ex. Ex. 
296. S0.147557§. 839. $0.05 7%; 882. 100,% times. 
297, $215.27. 340. 637. 883, 28187507 5, 
298. $24.4. 841.15962, 884, 88,4407. 
299.17668:1, yds, 349. 68429, 385. $1.1427 
800. 180247 inches, 343. 2984. 886. 28 
301. 28,1, ft. 344. 7228, 887. ay. 
302. 93! miles. 345. 106032, 888. 13. 
303. $7211, 846. 1127,. 889. 74. 
304. $1551 25, 847. 188518. 390. 48 
305. $29442. 348, 4993. 391. 217. 
306.$16041024, 849. 57834, 392. 9%, 
807. $54,345. 850. 654,55. 393. +6. 
808. $1.4117955 pain, 851, 1004%,. 894. sy. 
809. $1452, 352. 12093. 895. sis. 
310. $55 7742, 353,1143293. 896. 423. 
811. 24, 854.57214. 897. 18. 
312. } 855.6584. 398. 1197, 
818.5! 356, 31. 399. 278, 
814.914. 857, 2. 400. 74. 
315. 764. 858.144. 401. 74. 
816. 4° 859. 3.2%.. 402, 1372 
817. 3. 360, ,43.. 408, 26345. 
818, 435. 361, 83. 404, 234, 
819. 4,45. 362, o2. 405. 3. 
320. 6%. 363, ,40.. 406. gee. 
821. 3431, 364, 147 407. +35. 
822. 38, 365. 85 408. 2. 
823. 10424, 866, $0.10,2. 409. 2h. 
324. 1002. 867. $0.198%4. 410. valege 
825. 593311, 868, $0.982°2. 411. $ ft. 
326. 166,335 369. $191.147 33.419. 32 fe, 
897. 1.5, 870. $n189%5. 418. 278. 
828.34. 371. 6 miles 
329. 114 872. 68173 miles, 415. (a) 68 
330. 522, B78, 345422, ft. 
831. $17.363 874. $0.50 2°. 
332. $9.011. 875.451 Ibs 
833. $160.78. 876, 394 
834. $1608.10}. 877. $2.7, 
885. $112.82. 878. 1411. 
836. $3523,. 879. $1028. 


837. $473.43.9,. 
888, $0.053723, 


880. 18334 Ibs. 
381. 4. 


ANSWERS. 
Ex. Ex. 
417. (a) bi 12eo 30: 451 $88; i. 
(b) Lge slaga 8m 452 Baas: 
(C) 12%, 4fo%5, 103. 453. 317 5, 
(d) Igy, 8, 11. 454, $228. 
(e) —, 534 455. 8% ets. 
418. 173, 456. 175 cts. 
419. 142 457. $2.3132 
420. 3 458. $3.642 
421, 82, 459. $7.412 
422, 30. 460. $214.49 2. 
423. 3. 461. 11£. 1is., 
424, 1. [O2d. 
425. za5355- 462. 5s. 33d. 
426. 133 463. 5£. 11s, 
497, 19, (1134. 
498. 3. 464, $15.7093. 
429, 22 ets. 465. $1242.36, 
ee as Ee 
- D290), ‘ Ca 5 ewt. 
432. 54; cts. 9}) cts. — [1 Tb. 
433. $259143, 468.19 A. 83R 
‘ $397144, 313 sq. rds 


18, “103. ATS, $29541094, 


Ex. 

489, 15163 
490. T1528 
491. $278 
492. $154 


498. $244.50. 
494, $291,11.. 
495. $3890,. 
496. $3. 
497. $5.6432: 
498, $19,78,. 
499. 1098;';2, bales, 
500. $10.20,4). 

501. $886;2,. 
502. $1094. 
503. $5025.64,23%,. 
504, $85132982, 
505. $138.5237. 
506. 789297 
507. $4803.17 


. 508. $7428, 
509. $25.72404, 


510, $52452. 
B11. $8548. 
512. $2021.003. 
513. $2181514, 
514. $1586.03,4. 


9712 quires. 4T4, £59282", 515. $5089.2544. 
602% inkstands. 475. $2983. 516. 24 far. 
. 82662 boxes. 476. $8248, 517. 38d. 
13, 8 477, 925242, 518. 2 ers. 
Ts. 478. $195,2,. 819. 86262 far 
. 103 ots, 479. $367.254288. 520. 34 oz. 
Bile 281, SLOVae 509, 60 see, 
g.o% 482, 2£, 6s. 01d, 523. 206542 drs, 
9828 ots 483, $35.482°1, 524. 15624 gi, 
892 cts, 484. £29015." 525, 199578 grs. 
703 cts. 485. $148!3. 526. 2089984 inches, 
38 486. $21.78423. 527. 215478423 aq. ft. 
ed bbls. 487, +e 6323, 528, 3525120°see. 
1325 pots. _ 488. $38.4113. 529, 23313143 drs. 


416 FRACTIONS. 


Ex. 530. 1099062 cu. in. Ex..569.. 437, T. + 
581. 1624332 on. in. 570. SS m. 
532. 282 cu. ft. 571. 223, m. 
533. 3827894 far. 572. 4 hhd. 
534. 96000 drs. BIB. 223915 od. 
535. 19339082 in. BTA, 343 eds. 
536. 33229, Sq. in. BTD. 243908 A. 
537. 480092182 sq. 1. 576. 524 sq. yds. 
538. 3 qrs. 2 lbs. 12 oz. 7i drs. 577. $5291121, 
539. 38 qrs. 5 Ibs. 578. $0.9534. 
540. 2 ft. 4 in. 579. $43.9417, 
541. 1 R. 28 sq. rds. 17 sq. yds. 580. $193.20. 

[2 sq. ft. 822 sq. in 581. $52.38338, 
542, 2 R. 34 sq. rds. 8 sq. yds. 582. $27. 
[B sq. ft. 113} sq, in. 583. $it. 
548. 457 sq. A. 22 sq. rds. 584. $1.34,97, 
25 sq. yds. 8 sq. ft. 513 585. 823 cds. 
sq. in. 586. $36.15755,. 


544. 1 fur. 31 rds. 1 ft. 10 in. 587. $4429. 
545. 156 d.. 10h, 17m, 83s. 588. 4. 
546. 22 rds, 3 yds. 1 ft. 8} in. 589. 42 


547. 3 pks. 4 qts. 02 pts. 590. oh. 

548. $6656. 591. 4. 

549, $4150.662. B99. 7th 

550. $971.7523. 593. 35938733,59,. 

B51. $97.05123, 594, 1323. . 

552. $31.425 595. 2. 

558. $196,331.83, 596. 37. 

554, $47.38. 597. it 

555. $483033. 598. 13. 

556. 803£. 8s. Od. 3 far. 599. 3123. 

5D7. 1475£. 16s. 7d. 2! far. ~600. $2018332, 

558. +51, Ib. 601. $1.412$32, 

559, gta Ib, 602. 18,33. 

560. c-eh¢e Ti 603. $21.19392, 

B61 ic Ag5 604, 297, 

562. 515 mm 605. 242, 

563. 5234, m. 606. 321 

564, 7255 A, 607. 12s. 1d. 28 far. ‘ 
565. 5223.55 month. 608. 1 T. 1 cwt. 1 qr. 
566. gig A. 18 Ibs. 18 oz. 
567. 543, hhd, 14,1%, drs. 

568, agte 609 8 qrs. Tr i. x 


” 


Cie 5. teal 


ANSWERS. 


Ex. 610. 7 fur. Trds. 2 yds. 1 ft. 65 in. Ex. 640, 


611. 
612. 


13. 5 ewt. 3 qrs. 


~ 614, 


615. 
616. 
617. 


618. 
619. 


620. 

621. 
622. 
623. 
624. 
625. 
626, 
627. 
628. 


629. 
630. 


631. 


632. 
633. 


: 634, 
Le .< POveaw: 


639, 


1 A. 3 sq. rds. 18 sq. yds, i 
[sq. ft. 102§ sq. in. 

4 a il sq. rds. 4 sq. yds, 7 
[sq. ft. 80 in. 

5 Ibs. 13 oz. 
[113 drs. 

4° 35 m. 88 rds, 4 yds. 2 ft. 
[13 in. 

8° 37 m. 7 far. 36 rds. 

13 cu. ft. 9922, cu. in. 

by are 0 qrs. 7 Ibs. 9 oz. 

‘s. drs. 

B fan '33. rds. 1 yd. 2 ft. 6 in. 

3 R. 16 sq. rds. 17 sq. yds. 
[1 sq. ft. 

102 gals. 1 qt. 1 pt. 275 gills. 

4 cds. 26 cu. ft. 2651 7 cu, in. 

2 bhds. 54 gals. 1 pt. 2 4 gills. 

2 T. 6 cwt. 2 qrs. 20 Ibs. 12 
[oz. 91 drs. 


1R. 23 sq. rds. 10 sq. yds. 
[108 sq. in. 

2T.2 owt. 3 qrs. 19 Ibs. 11 
[oz..1144 drs. 

"5 A. 1 BR. 23 sq. rds. 15 sq. 
[yds. 1 sq. ft. 18 sq. in. 

22 ewt. 11 Ibs. 113 drs, 

1m. 8 fur. 88 rds.-5 yds. 
8 in. 

1 A. 8 sq. rds. 18 sq. yds. 7 
[sq. ft. 1025 sq. in, — 

28 bu. 144 qts. 

7 cds. 85 cu. ft. 1629.9, 
[eu. in. 

2 yrs. 9 mos. 10 days. 

$30.1082.. 

122 days. 

62! months, 

1022 times. 

12284 oa tons. re 


641, 

642. 
643. 
644, 
645. 
646. 
647. 
648. 


649. 


650. 
651. 
652. 
653. 
654. 

655. 

656. 
657. 
658. 
659. 
660. 


661. 


662. 
663. 
664. 
665. 
666. 
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QO [to /r909/¢, 


857%, 
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Augmented 77 "ae 
Diminished {%. 
1216. 
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DECIMAL FRAOTIONS, 


Ex. 682. $2481592 Ex. 709. $6.63,433,. 

683. $230400, 710. 1114; sq. ft. 

684, $375804. 711. 33987 sq. ft. 

685. $412.1. 712. $5.06 433. 

686. $16.827,. 718. $59,38118 

687. $23.89-1, 714, 17 cds. 45122 ou. ft. 

688, $31,754 715. 9 cds, 35242 ou, ft. 

689. $791,373. 716. 12 cds. 553442 cu. ft. 

690, $79.74-41.. 717. see Mee 

691. $3.6324, 718, 31 cds. 205$¢ eu. ft. 

692. $390.6922. 719. 9048 peste t 

693. 753, cts. 720. 81bs. 1 oz. 18 pwts. 22131 

694. $465220,80. grs. 

695. 5Ad,. 721. 82314 bbls. 

696. 512. 72. 180413 bu. 

697. $34.038 793. 4 ibs. 6 0Z. 

698. $25.353. 724. 17 Ibs. 11374 drs, 

699. 7714 cu. ft 725. $870.7733 

700, 809675 cu. ft. 726. $42,112. 

701. 3384ii7 cu, ft. 7277. Gained $11.367. 

702. 124.848. nch. 728. 178137 drs. 

703. 3233 pch. 729, 9112532 Ibs 

704. 1464948 peb. 730, 89424 bu. 

705, 219513222 pch 731. 2 bu. 1 pk. 821% qta, 

706. 6540554 poh. 732. 38127 gals, 

707, $2342. 788. 42841 gals, 

708. $76. ‘90,325. 734, 2843445 gals, 

DECIMAL FRACTIONS. 

Ex. Ex. 
1. 487748.9957. 11, 1870000.00000922213. 
2. 1368100.3095. 12. 54000.00099000900999. 
3. 5962358.48942, 13. 54000.0999990003. 
4, 1097745.274217. 14. 878000.99009990009. 
5. 1209553426.1128915, 15. 540000004.50009. 
6. 40873627.47984060. 16. 540000000.0000019899, — 
7, 568837225.0005785578. 17, 42811967.152018. 
8. 1141013.0000052224. 18, 545676316. 700375034. 
9. 505382.05015063908. 19. 513778.467. 
10. 274000038000,038014549248619, 20. 


372037237.609572. 


ANSWERS. 419 


Ex. 21. 42158704.174587. Ex. 64. $3644.959. 
22. 88060.881409684. 65. 285.778 lbs. 
23. 307417387640055.559589518, 66, 524.06 bu. wheat, 


24. 479100462.161. 129.15 bu. corn. 
25. 9999.99. 67. 750.86297 yds. 
26. 9999999.99999. 68. 9068.900702. 
27. 499.95. 69. 490.389298. 
28. 799999.99992. 70. 37926.463. 
29. .45. 71. .001. 
80. .000045 79. 5840.6482. 
31. 9.9. 73, 904.59. 
82. 101.7. 74. 1516.8986. 
83. 416.998653. 75. 1788.492. 
84. .864. 76. 111.9144. 
85. 292.862. 77. 8.6588. 
$6. 497: 78. 7.6043. 
87. 62813857. 79. 12985.36. 
88. 2.342626. 80. 26559887.2. 
89. 302.00038383. 81. 2772671.168. 
40. 8877.479292. 82. 1402.0048. 
41. 10693.4100911. 83. 1699.092421. 
42. 3218.1999326. 84. 1887.6391. 
43. 1.5032. 85. 1788.1624. 
44. 46.2099104. 86. 36267.0012. 
45. 2.670096528. 87. 174.7284. 
46. .00008342. 88. 87.8199. 

47. .9529136. 89. 2212.4016. 
48. .129136. 90. 26947.8282. 
49. '799.60959996. 91. 85733.16833. 
50. 299.999199199. 92. 211796.6029, 
51. 5960.316959. 93. 184.0564..  ° 
52. 8297.59298. 94, 2470.85451. 
53. 6801.3916958. 95. 170.94084. 
54. 5606.100713. 96. 12477.223. 
55. 2999999.999997. 97. 192.07152. . 

' 56. 49999.95. 98. 989.966. 
57. 520.74. 99. 9871.09641. 
58. $15.9074, 100. 14110.9956. 
59. $0.82639. 101. 4.8. 
60. $0.428394. 102. 185.141, 

- 61. 101.94 bu. 103. 50.61. 

62. 105.8586 lbs. 104. 1814.55378. 

. 23'74.207 lbs. 105. 169.8676. 
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Ex. 106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114, 
115. 
116. 

= eye 
118. 
119, 
120. 
121, 
122. 
‘128, 


124. 
125. 


126. 


127. 
x 128. 


129. 


130. 


131. 


132. 


133. 


134. 
135. 
136. 


DECIMAL FRACTIONS. 


2959.992. 
367.358. 
3693.888, 
75.72.8891. 
4124,2369. 
182.685. 
1405.798868. 
1601.468. 
9949.87611. 
21789.762'7. 
357.56091. ° 
450860.561. 
175146.4168. 
1434.9678101. 
1256.8388764. 
9.80021. 

42, 

26.2452. 
19551.084158572. 
67184.0537072, 
368086.8, 
.00048. . 
170.7181616, 
150.695487208, 
001112412. 
16108.6741682, 
2153.8214928, 


258425.4149710704. 


761.09409252, 
129728 480652, 
261412.66700424. 
181.2208874802, 
.01749604, 
.003499208. 
.26642007, 
.030448008, 
026642007. 
12846,15258404, 
12186.97814012, 
98.427'74819007. 
94, 4.8, 42. 
81, 810, .081. 
6.4, 64, .64. 


/ 


Ex. 187. 
1388. 
139. 
140. 
141. 
142. 
143. 
144, 
145. 
146. 
147. 
148. 
149. 
150. 


151. 


152. 


158. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
159, 
170. 
ila 
172. 
173. 


28, 2.4, .08. 
18813.6. 
00122208, 
39608626. 
4000000. 
(002271488. 
1.65388331, 
28.04622. 
133248105.488. 
22064068.8. 
3121436139.2312. 
8.0400008. 


‘361416.0000008552. * 


$524.7779, 
$800.4849, 
$666.3698. 
$919.8845, 
$1353.8077, 
$477.37052. 
$28.075, 
$14.4911, 
$17.2601. 
$898.89. 
$169.575 gain. 
$1222.625 gain, 
$1221.51. 
$61.956. 
$19.5048. 
$1174.04 sq. ft. 
$29.351. = 
$89.70959. 
$23.59. 

1828.8 Ibs. 

440 64 tubs. 
$5915.6174. 
2483.49 -4 Ibs, 
$395.3380 
12.18421 +. 
8.872344! 

5 88135+. 
.33389 +. 
.02507+. 
.0172102+. 


0115862 +. 
.001076 +. 

. .00008+. 

. 004474. 

. 00001 +. 

. 000000117 +. 
. .000000027-+. 
. 05555 +. 

. 041104, 
Oe. 

. 031914. 

. 2880. 

. 1605. 

. 1144, 

. 1792. 

. 610. 

. 5TAQ857 +. 
LATTTTT +. 

. 8.875. 

. 444444, 
Ralaiseyday 

. 095. 

. .06680+4+. 

. 004444, 

9 0011-734. 

. 1258+. 

. 14236.66666+. 
. 6671.42857+. 
. 4633.33333 +. 
. 5528.57142+. 
. 21700. 

. 1769.56521+. 
. 194.957444., 
. 146, 

. 108.06976+. 
. 225.29302 +. 
. 48.696907 +. 
- 8.506844. 

. 1.80005 +. 
.04558 +. 
-00241 +. 

. 00059 +. 

. .00014+. 


.0000019 +. 
.0000000088 +. 
.000000052 +. 
9,043058-+, 
90.43058-+, 
904.30585+. 


. 8.805084, 


8.08771 +, 
872.96145 +. 
1.01401 +, 
101.08561 +, 
187.5481 +. 


. 926744, 


157.18691+, 
129,28136 +. 


. 092464, 


724414, 
16.15919 +. 


. 04932 +, 


988244, 
10.42289-+4. 
1, 10, 100. 


. 108434, 
2.45231 +4, 


.000911+. 


. 1.235114, 


.90884-+, 
01235 4. 


. 511624, 


51488 +, 
543894. 


. .970202 +, 


24.88558 +, 
97.0202 +. 


. 4.985344, 


60101 +, 
47019+. 


. 9.93889-+, 


.99382-+4, . 
.500109+. 


. 206.78178-+, 


15.1789 +, 
1.42610+. 


(422 DECIMAL FRACTIONS. 

Ex. 234. 184.916507+, Ex, 259. $4.604+. 

: 11677.315+4, 260. $31.507+. 
2.05431 +. 261. $0.0764+. 

235. .41829+, 262. $2.2822+. 

' 6220.8398 +, 263. 10.0098+. 
.00009554+. 264. 23.8+. 

236. .01088+, 265. $.169+. 
136.2397+, 266. $.4008+4. 

.0000001033 +-. 267. $138.30, 24.54. 

287. 1.272914, 268. $397.79, 10.0098 +. 
62475 +, 269. .5. 

.00000088+-. 270. .29411+. 

238. .0006202+, 271. 3.6. 
.66661+, 272. 43.1. 
-0000128 +. 278. 2.038501 +. 

239. .85714+4+, 274, 0169+. 
-.0000000001, 275. 0320614.) 
-000000000001. 276. 2.07464. 7 

240. 888888888888.888+, 277. 50.87384+. 
-1833.831+, 278. 1'74.76635. 

1833.3333 +4. 279. 8.37104+. 

241. 1.28571+, 280. .000000726-+-. 
.000000000001+, 281. 2. 

.00000000000002+-. 282. 7. 

242. 9934487356.321 +, 283. +. 
.00144-+, 284, ar. 

_ 0001444. 285. 3°67, 

248, 146.5234. 236, 331: 

244, 441.5104. 87. 542 aa. 

245, 316.4714. age, 3. 

246. 60.6848+. 289. 2. 

247. 986.38678+. 290. 35. 

248. 3233.1116+. 991. <3 

249, 526510.1198-4. 299, 824. 

250. 835.79671. 293. 28 cts. 11 mills. 

251. $0.65758, 294, 5 oz. 1538% drs. 

252. $3.915. 295. 1 qr. 18 lbs. 11 oz. 3.2 drs. 

258. $44,507. 296. 40z. 8 drs. Isc. 11.2 grs. 

254. $2.759. 297. 4 oz. 1 pwt. 14.4 grs. 

255. $7472. 298. 1 R.19 sq. rds. 25 sq. yds. 

256. $0.00333+. [8 sq. ft. 99.36 sq. in. 

257. $0,0675. 299: 1 R. 28 sq. rds. f 

258. $0.214775. 


Ex. 300. 
301. 
302. 
803. 
804. 
805. 
806. 
807. 
308. 
809. 
310. 
811. 
312. 
313. 
314. 


815. 


316. 
317. 
318. 
319. 
820. 
321. 
322. 
823. 
324. 
825, 
826. 
827. 
328. 
329. 
330. 
831. 
832. 
333. 
884, 
835. 
336. 
837. 
838. 
339. 
340. 
341. 
342. 


ANSWERS. 


82059-33. cu, in. Ex. 
3363 gills. 
6944 oz. 
1671168 drs. 
2'7016260.48 sq. in. 
-009375 m. 
7767044 m. 
.0156445+ sq. m. ; 
5.48 cwt. 
9.000625 cwt. 
14.001609+ m. 
14.80881+ mi. 
$0.13. 

$0.148 +. 
$0.1841+. 
$0.76. 
$150:955. 
$895.80. 
$57.857 +. 
$70.0183 +. 
844.4937 + cu. ft. 
$27.91+. 
84.375 sq. ft. 
14801 sq. ft. 
$11.7944+. 
$126.140625.. 
$6648.36144+. 
$0.0618+. 
$0.06761+. 
$0.06766 +. 
$0.07994+4+. 
$71.60. 

$3.63. 

$9.285 +. 
$481.88512. 
$.006875. 
$0.000206 +. 
$0.01136. _ 
$0.00752 +.° 
$7.4285 +. 
$190.037 +. 
$55.4678 +. 
$1731.05. 
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843, $4349.92. 
844, .875. 

345. .6899+4. 
846, .5953+. 


847. 
348. 
349. 
350. 
351. 
352. 
353. 
854. $ 
355. 
356. 
857. 
358. 
859. 


860. 
361. 
362. 
363. 


2.976 yds. 
.00247+ yds. 
.0523+ bu. 
9.0418+ bu. 
.0087+ far. 
128£. 17s. 3d. 
1£. 88. 


De 
$8150.9472. 
163£. 10s. 
$9.34. 
$41.736. 
82 gals. 1 qt. 1 pt. 1.12 
[gills. 
4.5123 Ibs. 
2 ewt. 15.892 Ibs. 
8£. 14s. 8d. 1.2 far. 
5s. 3.376 far. 


864. 9d. 3.68 far. 


365. 
366. 


867. 
368. 
369. 
370. 
371. 
872. 
38738. 
3874. 
3875. 
376. 
37. 
3878. 
3879. 
380. 
881. 
882. 
383. 


10.8844+ lbs. 


454.462 yds. 
1963.49 bbls. 
$16660. 
168.375 bbls. 
aie 
1081.03-%,. 
$1285.35.” 
$1.4846. 
$0.9054.+-. 


Si TGS sie 


fa te 
DECIMAL FRACTIONS. ’ 
Ex. 884. $87.5558. Ex. 427. $2211. 
885. $336.5095-+. 428. 12800 men. - 
886. $145.275. 429. 33} gals. 
887. $3972.696. 430. $2684.249-+, 
888. 419.52 gi. 431. 18600. 
389, 80408 oz. 482. 81 per cent. 
890. $80.8128. 433, line per cent. 
891. $1331.25 gain. : 434, $339. TAL. . 
392. $151.8077. 435. $57.4525. 
893. ALL. 436. 8£. 10s. 1d. 3.98 far. . 
394, $230.7093. 437. $1860.913. 
895. $178.9477. 488. 23.93 bu. 
896. 41£. 11s. 6d. 1.88 far. 439. $191.451. ¥ 
397. 24£, 16s. 8d. 2 far. 440, $2'78.567 +. 
898. 103£. 14s. 5d. 3.65 far. 441, 27£, 8d. 1.12 far. 
899. $1250. 442. $8221. 002+. 
400. 124 per cent. 443, $9480.09+. 
401. 54 per cent, 444, $6650,49+, 
402. 2 per cent. ; $138.01 com, 
403, 4 per cent. 445. $2245.50. 
404, 81 per cent. 446. $1646.25. 
405. 25 per cent. 447. $13841.25, 
406. per cent. 448. $484.01. 
407. 84 per cent. 449: 60 shares. 
408. 14ive per cent. — 450. $5801.677. 
409. 875 per cent. 451..77. is shares. 
410...50 3 per cent. 452. $10 
411. 100 per cent. 453. o97 9826--. 
412. Given. 454, $210383. 
413. 16 per cent. 455. $3676.50. 
414. 84,1, per cent. 456. $10.7428 gain. 
415. 755, per cent. 457. $2'74.16925. 
416. 53431 per cent. 458. $766.50. 
417. 50 per cent. : 459. $936. 
418. 51,44 per cent. 460. $6258,823-+4. 
419. 1650. 461. $585.365+. 
420. $1551.075. 462. $367.393+. 
421. 1000 sheep. 463. 367.481 gals. 
422. 376 bu. 464. $3888.64. 2 
423. 473.5 yds., 465. $5676.60. og 
494, $255.54.6. , 466. $509.4144, - 
425. $42744.764.. 467. $1361.75. 
426. $4646.666-. 468. $14.4555. 
“J ; 


* é | ANSWERS. 425 
Ex. 469. $87.79'75. Ex. 512. $884.45. 
470. $8408.219 +. 513. $4212.117. 
471. .073. 514, $904.0732. 
472. $4.275. 515. $114.60375. 
473. 163 per cent. 516. Gained 
474, 1137 per cent. 517, $820,125. 
475, Gained 5.99+ per cent. 518. $993.70. 
476. Gained 6.72+ per cent. 519. A’s, $139.862. 
477. $171.5481, B’s, $78.054., 
478. 3599+. C’s, $164.9155. 
479. 11.57 cts. 520. Mr. Osborn, $9.03. 
480. $3409.12. Mr. Bryant, $10.12. 
481. $225.00375. Mr. Griggs, $9.84. 
482. .08 per pound. Mr. Morgan, $1.27. 
483. 771 cts. per pound. Mr. Blore, $11.39. 
484, 102 cts. per pound. 521. $34.88, 
485. $6.40!0, 522. $839.795. 
486. $0.909;4, 523, $529.20. 
487. $127.05 524. $1147.0325. 
488. $2.063. 525. $262.4541. 
489. $5.814. 526. $63.321. 
490. $3794.76+. _, 627. $273.9259. 
491. $454.50. - 628. $154.4018. 
492, 28284.58. 529. $969.769. 
493, $6460. 530. $527.537. 
a 494, iit, 531. $471,366. 
495, 501 per cent. 532. $106.4984.., 
496, 42+ per cent. 533. $4.97. 
497. 1476.5921 bales, 584. $1.209. 
498. $7286. 809-4. 535. $0.14878. 
‘ 499, $0.023+. 536. $0.081771. 
§ 500. $5462.37. 537. $445,086. 
i 501. $8445.41+. 538. $530,878. 
4g 502. $4532.643. 539. $513.187. 
508. 11% per cent: 540. $483.294. 
4 504. 21,; per cent. 541, $2997.298+4, 
ag 505. 58.744 per cent. 542. $159.017.. 
506. $136.5853. 5438, $132.484, 
507. $68.686+. 544, $0.968. 
. 508. He neither gained nor lost. 545. $0.2327. 
509. 17.8, per cent. 546. $17.477. 
510. $96.8615. 547. $106,091. 
511. $1076.07351. 548. $699,941. 
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Ex, 549. $184.580+. Ex. 592. 61.637+. Ex. 635. 
593. $71.878+.. 


550. $144.429. 
551. $0.097. 
552. $0.01968. 
553. $0.5843. 
554. 0.499. 
555. $0.5845, 
556. $0.886. 
557. $0.5961, 
558. $0.4165. 
559. $0.4955. 
560. $0.2602. 
561. $0.5595. 
562. $0.2822. 
563. $0.0651, 
564. $0.0045. 
565. $0.0412, 
566. $0.045. 
567. $0.84. 
568. $1.6561, 
569. $0.6512. 
570. $0.1955. 
571. $197.338, 
572. $207.336. 
573. $652.9649. 
574. $66.763. 
575. $87.938, 
576. $1.467. 
577. $10.277. 
578. $2.014, 
579. $4.15087. 
580. $2.5024. 


"B81. $5.622. 
582. $1.835. 


583. $5.3958. 
584, $5,734. 
585. $3.9027. 


586, $323.895. 


587. $75.19. 
588, $37.85. 
589. $40.773. 
590. $10.393. 
591, $0.7189. 


* 681. 


634, 


DECIMAL FRACTIONS. 


594. $415.076. 
595. $474.876. 


596. $4247.3088. 


597. $47.847. 
598. $37.505. 
599. $38,645. 
600. $61.812. 
601. $3123.063. 
602. $342.945. 
603. $1224.839. 


. 604, $217,193, 


605. $502.36. 


606. $2153.744. 
607. $81017.663. 


608. $515.372. 


609. $1177.1377 


610. $2792.271. 
611. $267.995. 
612. $403.575. 


618. $214.237+. 
614, $1576.176. 


615. $28.10894. 
616. $4.7796. 
617. $10000. 
618. $66.478. 


619. $1040.816 +. 
620. $14285.714+4. 


621. $1899.35. 


622. $26971.428+. 


623. $6666.662. 
624. $160.485. 
625. $1905.952. 
626. $19020.60. 
627. $488.2926, 
628. $68.385. 
629, $78.933. 
630. $105.92. 

7 per ct. 

6 per ct. 
7} per ct. 


632. 
633. 


636. 
637. 
638. 
639. 
640. 
641. 
642. 
643. 
644. 
645. 


646. 


2.89+ per ct. 
5.41+ per ct. 
10.96+ per ct. 
5.45-+ per ct. 
5.45 + per ct. 
8% per ct. 
11.65+ per ct. 
5 mos. 16.4 da. 
6 mos. 4 da. 
11 mos. 14 da. 
8 yrs. 3 mos. 
[24 da. 
163 yrs. 
142 yrs. 
123 yrs. 


, 11} yrs. 
i: 20° yrs. 
» 26 yrs. 


647. 
648. 


649 
650 


651 
652 


. 2 mos. 19 da. 

- 6 yrs. 8 mos. 
{17 da. 

- $20.642-. 

. $266.785 +. 


g 
ici Gt per ct. 


653. $811.188. 
654. $26.677. 


655. $11169.2011. 


656. $8810.432. 
657. $1381.847. 
658. $129.26: 


659. $1155.635+. 


660. $306.9035. 
661. $314.263. 
662. $91.986. 
668. $61.451. 
664. $105.884. 
665. $89.345. 


. 966L£. 16s, 6d. 2 far. 
. T91E. Os. 4d. 2 far. 
. T53£. 5s. 2 far. 


} ANSWERS. 

. $84.881. Ex, 709. 
. $481.481. 710. 
, $209. 711 
. $6.992. 712 
. $0.849. 718 
» $8.37. 714, 
. $1052.275, 15 
» $194,884. 716 
. $937,549. 17, 
. $109.764. 718 
. $6.781. 719 
. $430.882. 720 
. $477,144. 721 
. $631.733-+4. 729 
. $30.787. 723 
. $18.80. 794 
. $8605.5145. 795 
. $8339.699 +. 726 
. $295.70. 727 
. $529.36. 
. $579.31. 728 
. $888,359. 
. $97.97. 729 
. $393,127. 
. $537.04, 

$404.96 + 730 

$5444.168 

597.81. 

$7726.08 731 

$1013.81 

$2060. 

605. 732 

$7349.10. 

$5350. 

$377,795 733 
_ $3908.51. 
. $365.51. 
. $2063.541. 734, 
. $1512.796. 
. $1238.776+4. 
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$664.032. 
$7346.595. 


. 7062.36 francs. 

. 65700 francs. 

. Nov. 15th, 1864. 
. 9 mos. 6 days. 

. July 6th, 1863. 

. July 28rd, 1864. 
+ Oct. 21st, 1862. 
. June 26th, 1864. 
. July 16th, 1864. 
. $385.29. 

. July 14th, 1860. 
. $711,731, 


$345.40. 


. March 26th, 1864. 
- $32.298. 

. $389,073. 

. Dec. 25th, 1863 ; 


$319.99. 


. A’s share, $134.785 + ; 


Bs  “ $717.6424. 


. A’s share, $2142.857 + ; 


B's “ = $4285.714+4+ ; 

Cs “ $8571.428+. 
. A’s share, $4875 ; 

B's “ | $1093.75; 

O's “ $6250. 


. A’s share, $5192; 


Bs “ — $3461,333+; 
O's “  $1730.666+. 


. A’s share, $1250; 


Bs “ $1500; 
O's. “ $1000. 


. X’s share, $238.147-+ ; 


Y’s “ $384.018+4 ; 
Zs -“ = $2'7'7,.839+. 


. A, $198.55 ; 


B, $891.05 ; 
O, $205.40. 


. A, $28.864; 


B, $10.428 ; 
O, $50.712. 
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ALLIGATION AND PROPORTION, 


Ex, 736. od share, $5881, 612; Ex. 788. = worked 532 days. 


Ex. 


o woop et 


“ $2831. 888, 1Bit days. 
"78%. re “$8165. 807+ ; 739. i Poe: T+; 
B, $1834.192+. B, $1382. 224. 
ALLIGATION. 

. $34.80 gain. Ex. 7. 31 lbs. at 11 cts., 
8.827. 10 Ibs. at 15 cts., 
0.659. 33 Ibs. at 17 cts. 

. 60 bu. corn, 20 bu. rye, 8. 62 bu. barley, 

15 bu. oats, 12 bu. wheat. i 142 bu. oats, 
. 168 bu. at 25 cts., 84 bu. rye... 
238 bu. at 30 cts., 9. 83 gals, at 40 cts., 
408 bu. at 35 cts., 10 gals, at 60 cts., 
1071 bu. at 50 cts. 34 gals. at 70 cts. 
# 45 Ibs. at 40 cts., —_ 
15 Ibs. at 50 cts., 55% gals. at 40 cts., 
5 Ibs. at 60 cts., 60 gals. at 60 cts., 
8 Ibs. at 70 cts. , 45 gals. at 70 cts. 
10, Barley—3533 bu., 
1 Ib. at 40 cts., Oats—1237 bu., 
3 Ibs. at 50 cts., Corn—1%§ bu. 
8 Ibs. at 60 cts., 11. 15 gals. water, - 
1 Ib. at 70 cts. 871 gals alcohol, 
— 19! gals, brandy. 
18 Ibs. at 40 cts., 12. 183 Tbs. at 10 cts., 
28 Ibs, at 50 cts., 81h Ibs. at 12 cts., 
63 Ibs. at 60 cts., ~ 938 Ibs, at 14 cts., 
756 lbs. at 70 cts. 56t lbs. at 20 cts. 
PROPORTION. 
1. $1812. « Ex. 6. $12. Ex. 11. 119. yds. 
2, $1.462. 7. $3.60. 12. 7% bbls. 
8. 88,1, rds, 8, 57 ft. 144 in. 13. 712, bu. 
4, $31.50. 9. 66 ft. 88 in. 14, $7,973. 
5. $35. 10. 90 yds. - 15. $3. aa 
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/ Ex, 16. $41.142, Ex. 25. 750 rds. Ex. 83. 86 men 
‘17. $6.25. 26. 120 men. 34. 18} bu. 
18. 675 cts. 27. 585 cds. 35. $1185. 
19. 5 days. 28, 866062 more 36. 18358400 Ibs. 
20. 628 yds. [yds. 37. 194400 Ibs. 
‘ 21. 56 sheep. 29. 19004 lbs. 88. $227.72. 
22, $16.91}. 30. 6 men. 39. $3148128, 
Otten, 23. 1536 men. 31. 30 days. 40, 24 men. 
24, 160 mules. 82. $95.34. 
3. oes 
INV OLUTION AND EVOLUTION. 
Ex. 1. 125. Ex. 17. 1007. Ex. 32. 432. 
2, 1296. 18. 23.195—. 33. 260.39 + 
3. 128. 19. 8.426+. 84. 636. 
4, 343. 20. 4.9-—. 85. 123. 
5. T29in)% wl, .82. 36. 1234. 
6. 512. 22. .58. 87. 846.7+. 
fi 7, 121. 28. 9464. 38. 428. 
3 8. 6561. 24, 1.844— 89. 2.012. 
9. Z 25. 1.568+ 40. 16.104. 
10. eyes 26. .80438+ 41, 3.59— 
11. 719. 27. .56. - 42. 2.08+ 
12. 427, 98, 91. 43, 4.384 
13. 4879. 29. 72. 44.59,, 
14. 3267. 80. 6.486 + 45. 54. 
15. 4571. 81.6% 46. .85—, 
* 16. 205. e 
MENSURATION. 
. 1. 6.048 A. Ex. 9. 13.29+ in. Bx. 17 618... 
2. 8.84234 A, 10. 7.616 + in. 18. 817282 gals. 
3. 11. 19.0917 in. 19. $540. 
4, 12, 13.95496 in. 20. 100 cu. ft. 
5. 18. 81.6816 ft. 21. $159.0435. 
6. . 103, in. 14. 84 205-+4+ ft._ 22. .318382 tons. 
7. 4 ft. 4.8768+ in. 15. $16.762+. 28. 314 ft, 2 in—.” 
8. 19634 A. 16. 55 cu. ft. 960 cu. in. 24, $0,526+. 
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MISCELLANEOUS EXAMPLES. 


Ex, 25. 113.0976 sq. in. Ex, 29. 195.55 gals, Ex, 83. 18 sq. fe 


Ex. 


26. 119.148 lbs. 80. 532 ft. 84,15 6q ft. | 
27. 75.3984 cu. in. 31. 300 rds. 35. $2.50. _ 
28. 169.6464 cu. in. 32. 93 sq. ft. 36. $398.60. 
5 a % 
A & 
MISCELLANEOUS EXAMPLES. - 
1. $11180,6. Ex. 35. $2.588 +. 
2. 13,6598 4 per cent. 86. 92! per cent. 
8. $838.853+. 87. $5424.615 +. 
4, $2.9976+. 88. 8054.24+. 
5. $14.862+. 89. 462 h. er. 
6. 62337 A, 40. 42s.,4 yd rem. 
7. 89. 41. $149.914+...- 0% 
8. 82.04002 A. 42. $3761.621. 
9. 80.75 yds, 43. $402.50. 
10. 33. 44, $706.41 +4. ot 
11,3428. 45. 698£. 5s. 2. Ata, te 
12. 14 increased. - 46. 38537 shares. | 
18. 44 diminished. AT. $113.22. 3 
14, 49187, 48. Calico at $0.16}, a 
15. 54259 A+ # oh at $0.182, 
16. 3123 bottles. Shawls at $5.45, ; 
17. 42953662. Cloaks at $11.25, 
18. 1966332 Broadcloth at $4.06. ‘ 
19. $81.001 + 49. Thread at $1.56 per doz. | 
1DDs dat Buttons at $0.13 * 
21. 66,4, days. Needles at $1.56. . 
22. $740.95 gain. Pins at $.078° 4“ 
23. $28.255+4 gain. 49. Buttons, 1.,‘at $0.18 per doz. 
24, $18142, Son; « m,, at $0.102. °° 


$16194, Daughter. 


3 . at $0. Lino 


25. QAgT44i62 ft. i 8, at $0, oT 
26. 580134969333. 50. 78. 409%. 

27, 84939 Bl. 812, 

28, 40891. 52, 97.7 - + oe cent. gain. 
29. 807 PB > 44. ft. 53. 30 cts. d. ag’t., $36.80 loss. 
30. 22057211. a 54. $1827. 
81, $87.6574. Bb. $12803:831, 

82. 13, qts. W. M. 56. $0.37111-+; 10000 Ibs. 
83. 72, gts. W. M. 57. $3 '75 gain. : 

84. $88.683 +. 58. $1.50+. 

, ae 


Ex. 59. $30289.9878 gain. Ex, 115. 
60. $6.424+4. 116. 
61. $1344; $2126.88. 117. 
62. $5341.92 +. 118. 
63. $26192.409. 119. 
64. $6522.052+. 120. 
65. 20.4+ per cent. 121. 
6§. $582.08 lost. 122. A 
6%. $639.8237, 
68. $170.80 lost. 
69. $230.811. 123. 
70. $4099.386+. 124. 
71. $295.819+. 125. 
72. $6831.767+. 
73. 18 per cent. 126. 
74, 162 re LAE 
75. 142 yr: 128. 
76. 3938.9 949 : 129. 
$937.023 ju advance. 130. 
; 97. Val. H., $1500; 131. 
bees. “  B., $500. 182. 
(Bia Prem, H., $7.50; 
iz “ B., $2.50. . 183. 
98. $749. 134. 
99. $67.15. 135. 
. 100. $69.494.- a 
101, V., $4.50; 
i B., $6.75 ; 136. 
t -. O, $11.25; 187. 
ten, pO. 138. 
102. $109.593+. 139. 
103. $126.756+. 140. 
104, $520.33. 141. 
105. $325.25, 142. 
106. $600. ’ 143. 
. 107. 5 yrs. 8 mos. 8 da. 144, 
+ «108, 54£. 7s, 8 far. 145. 
109. $0.50. 146. 
% 110. 232. 4s. 1d. we 147, 
Me tale eee 16; °B, $562.84, 148. 
See ort. men. 149. 
Je. 118. $1182.208+4. , 150, 
114. $158,195. : 151. 
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$0.62. « 
5.11 per cent. 
4 yrs. 

3 mos. 4 da. 
905.5384 yds. 


Neither ; nothing. 


Nothing. 
, $891.662; 
B $668.75; | 
O, $1114.58!: 


"62£. 9s. Bd, 


$70.924+ gain. 
$88.52 loss ; 


28.7+ per cent. 


281.25. 
281.25. 

500 per cent. 
20 per cent. 
20. 

500. 


88 per cent. cop. ; 


UO eG ake ® Ties 


262. 

352. 

$4.576 + ; 
$5.593 + 5 ~ 
$6.186.4. 
$0.182-+4. 
$0.156. * 
$603.50. 
$47818.557 +. 


& 


Lost 5 per cent. 


$2314.3776. 
$2111.875. 
$10999.7875. 
$150. 
$741.666+. 
$325.23 +. 
52 per cent. 
$421.75. 
$951.50. 
$5.4665 lost. 
$362.75, 


x 


~*~: 


¥ 


>" 


ee 


oe a MISCELLANEOUS: 
_ Ex, 1 . $4. 05.” ’ 
r 3. $220 gained. . $1 26 ; 
ene $333.534., Y “4 Cc ees 30. 
155. S. I, $119.5649+-;.- . “160. A ara 2TI+ 3. 
Amount, $870. 3649+ 3 B, $654.545-+ ; a 
oO, I. , $125. 684+ ; ‘ re xen $618.181+. , ® 
CO. Am’t, $876.484+; = Gael. “A, $520; - | 
Pres. Worth , $647. apf pares &B $497, 26 ; 9 
True Dis., $103, 01. Km od EQ, $482. 69. } 
Bank Dis., $119 97. Bh tag 15) Fag S741 gain. va ) 
Proceeds, "$630. 83-0 a6, $3055 56% oi hi 
"156. SL, $93. 84+ ; } $54936.28; + 
: Amount, $1058.84; .._ $1899.26 gain. 4 
ct, $96. 458+; rate 164, are 659 “ * 
10. Am’t, $1056.458+ 5 9 $11 4 
aye 2 Pres, Worth, $874. 516+: bi : 
re, . True Dis., $85,483 of 
eo, Bank Dis., $94,199 ; 
\ fe eas Proceeds, "$865. 801; 
:: Fae r ay of Noga 30+. 4 
Fe 5 $1216,577+5 ; ¥ 
eee B. $1160.427+ 5 B, $1559.259 ; - a 
ae. OC $ipexoedp. + O, $2923.612 ; Mt 
58. A, $849.49 : '?, $3708. 241: 


Ins. Co’s loss, 


 B, $1870.975 
Comes . 
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